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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION

THE UNITED STATES OF AMERICA, )

Plaintiff, )

vs. ) No. 78 C 1004

OUTBOARD MARINE CORPORATION )
and MONSANTO COMPANY, ) '*"

Defendants. )

The deposition of DR. WILLIAM R. GAFFEY,

called by the Plaintiff for examination, pursuant to

notice and agreement and pursuant to the Rules of

Civil Procedure for the United States District Courts

pertaining to the taking of depositions, taken before

Thea L. Urban, a Notary Public in and for the County

of Cook, State of Illinois, and a Certified Shorthand

Reporter of said State, at the offices of Kirkland &

Ellis , 200 East Randolph Drive, Chicago, Illinois 60601,

on the 3rd day of June, A.D. 1982, commencing at 10:00

o'clock a.m.

PRESENT:

MS. ELIZABETH STEIN,
(Pollution Control Section
Land & Natural Resources Division
Department of Justice
Washington, D.C. 205VO),

appeared on behalf of the
United States of America;



PRESENT: (Cont'd.)

MR. RICHARD T. PHELAN and
MS. ROSEANN OLIVER,
(Phelan, Pope & John, Ltd.
30 North LaSalle Street
Chicago, Illinois 60602),

appeared on behalf of Outboard
Marine Corporation;

MR. 13RUCE A. FEATHERSTONE,
(Kirkland & Ellis
200 East Randolph Drive
Chicago, Illinois 60601),

appeared on behalf of Monsanto Company

ALSO PRESENT:

MR. MARK FERGUSON.
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Ga f fey - di rect 4

(Witness sworn.)

WILLIAM R. GAFFEY,

called as a witness herein, having been first duly sworn,

was examined and testified as follows:

DIRECT EXAMINATION

BY MS. STEIN:

Q State your name, please.

A William R. Gaffey.

Q What is your business address?

A 800 North Lindbergh Boulevard, St. Louis,

Missouri 63167.

MS. STEIN: Let the record reflect this is a depo-

sition pursuant to notice, agreement of the parties and

Federal Rules of Civil Procedure.

BY MS. STEIN:

Q Dr. Gaffey, what is your home address, please?

A My home address is 11269 Pineside Drive,

St. Louis, Missouri 63141.

Q Your occupation?

A I ara Manager of Epidemiology, Monsanto Company.

Q When did you begin as Manager of Epidemiology

for the Monsanto Company?

A In July of 1979 .

0 Could you briefly state your educational
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ct»
background?

A I have a Bachelor's Degree in Psychology and

a Ph.D. in Mathematical Statistics, both from the

University of California at Berkeley.

Q Is your current curriculum vitae up to date?

A Let me examine the list of publications. Yes.

(Gaffey-USA Deposition Exhibit No. 1
marked for identification, 6/3/82,TLU.)

Q You received your Bachelor's Degree in Psychology

in 1948, is that correct?

A That is correct.

0 The Ph.D. in Mathematical Statistics in 1955,

is that correct?

A That is correct.

Q What did you do between 1948 and 1955?

A I was a graduate student and part-time research

assistant and teaching assistant, both in the Department

of Statistics and at the School of Public Health, also at

the University of California.

Q Were you teaching courses during that time?

A Yes .

Q What were you teaching?

A My teachings were in the Division of 2icstatistics

in the School of Public Health.

I taught an elementary course in statistics
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for graduate students in the Master's curriculum in that

department and taught both senior level and graduate

level courses in Applied Statistics to undergraduate

.and graduate students in Biostatisties.

I also conducted research and did some

cons ultation.

Q Could you explain what the discipline of bio-

statistics is, please?

A Bios ta tis - -1 ~s is the branch of applied statistics

that concerns itself with data in the life sciences from

epidemiology and from public health.

Q What was the research that you did during the

period 1948 to 1955?

A It varied and the publications are list<=^ in

my CV, but it consisted of two kinds of general research.

One was into theoretical statistics. The other was

research and collaboration with researches in the

Department of Physiology involving dietary experiments

in animals and I also did some research on trends in

public health statistics such as the stillbirth rate.

Q With respect to your research in theoretical

statistics, were you developing models or what were you

doing?

A I developed a method for compensating for
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instrumental error which creeps into measurements of

complicated chemical and other processes.

Q Were there specific instruments that you --

A No.

MR. FEATHERSTONE: Dr. Gaffey, wait until she

finishes the question.

BY MS. STEIN:

Q Were there specific instruments that you

employed in d_velopi..j this method for compeni, _ _ing for

instrument error?

A No .

Q Was it a general method of some sort?

A It was a general statistical method.

0 Would you describe this general statistical

method for compensating for instrument error?

A It is a rathe." technical and complicated pro-

cedure, but essentially it involved making calculations

on observed data, combining this with knowledge of the

type of probabilities of errors that existed in instru-

ments and using the combination of these two sources of

information to estimate the nature of the underlying

data .

Q Did a publication result from that work?

A Yes.
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Q Is that listed on your CV?

A Yes, it is.

Q Which one is that?

A It is the thiru one, A Consistent Estimator

of a Component of a Convolution.

Q Are you familiar with the concept of peer

review in the scientific community?

A Yes .

Q Could you give me your definition of peer

review?

A A peer review is a review of a scientific work

by a qualified person who is employed in the same area

and the same specialty. 3>

Peer review is usually done anonymously

so as to guarantee the impartiality of the review.

Q Was your publication A Consistent Estimator of

a Component of a Convolution a peer review document?

A Yes .

Q With regard to your research in trends and

Public Health statistics such as stillbirth rate, were
ft

there other trends that you examined as well?

A Do you mean in that particular piece of research?

Q That is correct.

A No,



Gaffey - direct 9

Q During the period 1948 to 1955, did you do

other examinations of trends in Public Health statistics,

other than the stillbirth rate?

A Not that I recall.

Q Did the research that you did on trends in

Public Health statistics such as stillbirth statistics

result in a publication?

A No , it di d not.

Q What happened to it?

A I gave the paper at a meeting of the American

Health Association and did not further pursue the issue

of publishing it.

Q Do you recall what year that was?

A It would have been somewhere between 1955 and

1958.

0 Does the American Public Health Association 3

publish its proceedings?

A Not necessarily. Some papers read there sub_-

sequently are published; not all.

Q In connection with your work toward a Ph.D.

did you prepare a dissertation?

A Yes, I did,

Q W h a t was the top-c of your d i s s e r t a t i o n ?

A The P r o b l e m o f W i t h i n F a m i l y C o n t a g i o n .
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Q Was there a particular hypothesis with which

you started?

A No. It was an attempt to construct a mathe-

matica1 goal .

Q Were you able to do so?

A Yes .

Q D u r i n g the time that you were Ass i s tan t

Professor of Bios ta t i s t ies , Univers i ty of C a l i f o r n i a

School of Pub l ic H e a l t h , w n a t were the courses that you

t a u g h t ?

M R . F E A T H E R S T O N E : D i d n ' t y o u a l ready answer tha t ,

Doctor?

THE W I T N E S S : I beg pardon?

MR. F E A T H E R S T O N E : D i d n ' t y o u a l ready answer that?

THE W I T N E S S : I bel ieve I have in my s tatement

about bas ic courses for M a s t e r Degrees and aga in in

da t e s , u n d e r g r a d u a t e and g radua t e courses in Biosta t is t ics

MS. S T E I N : I recal l that I asked tha t ques t ion

wi th regard to the time per iod be tween 1 9 4 8 and 1955.

BY MS . S T E I N :

Q Is y o u r a n s w e r d i f f e r e n t i f t h a t is the t ime

f r a m e ?

A Oh, d i f f e r e n t in the sense t h a t as A s s i s t a n t

P r o f e s s o r , I t a u g n t a l a r g e r n u m b e r o f g r a d u a t e cou r se s .
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Q What did you do as a statistical consultant

for the California State Department of Public Health?

A That position was a full-time position with

the California State Department of Public Health in

which I provided statistical and biostatistical consulta-

tion to the various research projects that were then in

progress within the department.

Q Do you recall whether any of those projects

in progress i* c the txme you were at California State

Department of Public Health involved halogenated hydro-

carbons?

A To the best of my recollection, they did not.

Q Then your next job was as Chief, Bureau of

Statistical Services for the California State Department

of Public Health, is that correct?

A That is correct.

Q During that time, would you describe the duties

that you performed?

A I was supervisor in a technical sense of the

group of statisticians that were employed by the California

Department of Health, both in their research projects and

in their regular program activities.

Q Can you describe what you mean by supervisor

in a technical sense?
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A I mean that I was the person who supervised

the type of statistics that were gathered and who

approved the type of research protocols that were pro-

posed .

Q Were there standards for evaluating the

research protocols that were used during the time that

you were the Chief of the Bureau of Statistical Services?

A Do you mean written standards?

Q Right.

A No.

Q By written standards, I am not limiting it to

some that may have been published by the State of

Cali fornia.

Were there any others?

A These proposals were reviewed in light of what

would be accepted as sound scientific procedure.

Q In terms of evaluating these projects and the

research protocols, what are the criteria that were _ . , _

factored into whether or not something fell within the

generally accepted sound scientific procedures?

A First, a clear statement of the hypothesis to

be tested; second, a clear statement of data to be

collected and the precautions to be taken to ensure

accuracy and lack of bias,and third, a clear statement of
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the type of analysis that was to be done and the

utility of the investigation to the mission of the

department.

Q What were the precautions that were looked

for in evaluating these projects and protocols to guard
<i>

against bias in the data?

A Some of them were technical procedures such

as duplicate independent coding of data. Some were

reviews of the type of questionnaires that were to be

used and the pretesting of these to guarantee their

e ffeetiveness.

Q Anything else?

A Sometimes we called outside consultants to

give us information on types of confounding variables

that we should be wary of.

Q Were the confounding variables that you looked

for project specific or general?

A Both.

Q Could you give me an example?

MR. FEATIIERSTONE: Of which?

BY MS. STEIN:

Q Project specific and confounding variables

first.

A In a project in which we inquired of people
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about their past health experience, we were concerned

that people who were queried by telephone might give

consistently different ansv~-s from those that were

interviewed personally. This sort of bias was investi-
<2i

gated by a pretest.

Q Did you find out whether there was a differ-

ence in responses?

A There was no difference except on two or

three specific questionnaire areas.

Q What were those areas?

A Race and consumption of alcohol.

Q Could you give me some examples of general

confounding variables?

A Race and sex.

Q Any others?

A Those are the najor ones that I can think of.

Q According to your curriculum vitae, you were

the Chief of Bureau of Statistical Services in 1968 and

1969 and then you became Senior Biostatistica1 Consultant,

Pacific Medical Center, 1970 and '71.

A That is correct.

Q Was there a gap there?

A No. I left the Health Department at the very

end of 1969 and took up my job in the Pacific Medical
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Center a matter of weeks later, at the very beginning

of 1970.

Q What were your c^uies as a Senior Biostatistical

Consultant at the Pacific Medical Center?

A To provide consultation to a research institute

which consisted of a number of different projects carry-

ing on various types of medical research.

Q What kinds of research were they engaged in?

A The development, of more efficient artificial

heart/lung machine was one.

Q Was Pacific Medical Center engaged in epi-

demiological studies?

A No, they were not.

Q Let me back up for a minute and ask you to

define an epidemiological study so that we will be

talking about the same thing.

A An epidemiologic study is the study of the

risks of ill health in a human population related to. -

some other factors present in that population.

Q Is there a specific definition of ill health?

A No .

Q Is that a subjective term then?

A No, it is simply that it covers a wide range

of objective phenomenon.
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%

Q What were those objective phenomenon?

A One example can be death, another can be

physician-diagnosed illness. Another can be disability,

Another can be self-reported illness or symptoms.

Q What do you mean by disability? Are there

any specific criteria?

A Inability to carry out one's usual activities.

Q Is there some sort of a threshold measurement

that is used?

A Not that I am aware of.

Q Are there criteria for evaluating what is a

disabili ty ?

A There are criteria which appear to vary from

study to s tudy.

Q Are these criteria published anywhere?

A I believe they are, but I cannot give you a

source for the publication.

Q Would that be in a text or would they be in

published literature?

MR. FEATHERSTONE: Well, a text is published

literature. VJhy don't you be more spacific.

Do you mean in a text or in a periodical-

of some sort?

MS. STEIN: Tnat's fine.
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BY THE WITNESS:

A I don't know.

BY MS. STEIN:

Q What are some of the criteria that you can

recall? We are talking about evaluating disabilities,

still .

A Certification by a physician that an individual

is not physically able to perform his usual activity.

Q Do you know, is there a checklist of some

sort that physicians use in making that certification?

MR. FEATHERSTONE: Objection, lack of foundation.

BY MS. STEIN:
•St

Q You may answer, Doctor.

A I don't know.

Q What do you mean by self-reported illness or

s ymp toms ?

A If someone is given a questionnaire that asks

such and so question as, "Were you ill last week," or,-

"What was the cause," and the answer comes from the

individual himself by his own report. This is what I

mean by se1f-reported symptom or illness.

Q And a physician-diagnosed illness, what is

that? What do you mean by that?

A An opinion rendered by a physician giving
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medical diagnosis for an illness.

Q Is that completely separate from a self-

reported illness or symptom?

A Yes , that is.

Q How is that different?

MR. FEATHERSTONE: By definition, Elizabeth, if

you listen to his definition. One comes from the patient

itself. The other is diagnosed by a physician.

MS. STEIN: I .̂,, trying to figure out what the

basis of the hypothesis is that the physician make the,,

diagnosis of illness.

There must be some interplay with the

patient.

MR. FEATHERSTONE: I will accept that if that is

the ques tion.

Go ahead and respond.

BY THE WITNESS:

A It would be whatever examination the physician

chose to make, either in terms of inquiry, actual hands-on

physical examination or what have you.

BY MS. STEIN:

•j I just realized that you had earlier said you

had done some consulting work while you were in Berkeley,

is that correct?
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A I said that among my duties both as a graduate

student and as junior faculty member was consultation.

Q For whom did you ^wnsult?

A For other departments in the University of

California and for the California Department of Health

Servi ces.

Q What was the nature of some of the projects

that you did while a consultant for the University of

Cali fornia?

A I consulted with a group of physiologists on

the design and analyses of animal dietary experiments

designed to stress arteriosclerosis.

I consulted with the California DepartmOht

of Health Services on an analysis and writing of the

report for a California Health Survey which was a pilot

i,tudy that later became the National Health Survey.

Q Did you work out standards for evaluating the

data in the pilot survey? ....._

A I worked out in consultation with people in

the Health Department, worked out procedures for analysis

and worked out the format for the report which was going

to the U.S. Public Health Services.

Q '-.'hat were some of those procedures that you

developed?
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A The sample that was taken was a rather in-

volved one from the point of view of statistical design

and the major analytic problems were in characterizing

the precision of estimates that came from that sample.

My contribution was to assist in develop-

ing the formulas for the standard deviations of proportions

and means that constituted the report.

Q Can you explain what you mean with regard to

your work involving standard deviations of proportions
-:n

and means to constitute the report?

A The standard deviations is a standard statis-

tical concept which is the statistics used to measure

the precision of an estimate such as a mean or proportion.

Q What is a mean?

A A mean of a sample of observations is the

sum of those observations divided by the number of those

obse rvations.

Q What is a proportion?

A A proportion is a number of observations in a

sample that possess a certain characteristic divided by

the total number of observations in *~.he sample.

Q After you were Senior Biostatistica1 Consultant

of the Pacific Medical Center, you became Associate

Director for Human Population Laboratory for Epi dernio log i c
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Studies for the California State Department of Public

Health, is that correct?

A Yes, that is correct.

Q What did you do while the Associate Director?

A I administered a project which hired three or

four behavioral scientists at the doctoral level whose

main task was analyzing data from a longitudinal study

of sample of people from the general population of the

county in which the department was located.

My job was to provide general administra-

tion and to provide statistical consultation in the

various projects which centered around analysis from

the data from that longitudinal study.

Q What is a longitudinal study?

A A longitudinal study is a study that follows

the sane group of individuals over a period of time and

takes periodic or reported measurements on the same

individuals in order to determine and evaluate trends in

the population.

Q And did you just work on one study during the

time that you were Associate Director?

A There were a number of analyses involving data

from the sane sample. It is a large widespread amount

of data that were collected.
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Different professional members of staff

performed different analyses on different parts of the

data .

Q What were you looking for in that study?

A This was what is called the Hypothesis

Gentract Study. We were concerned with the relation-

ship between health and various measures of lifestyle,

way of life, income, et cetera.

Q Did this study involve any kind of assessment

of the risk of exposure to any particular agents in the

environmen t?

A No, it did not.

Q I am backing up.

During the time that you were initially

Senior Biostatistical Consultant to the Pacific Medical

Center, did your work involve assessment of risk from

environmental exposure to an agent?

A No, i t did not.

Q During the time that you were Chief, Bureau of

Statistical Services, did your work involve assessment

of the risk of environmental exposure to any particular

agents?

A Indirectly, yes.

Q Could you explain that answer, please?
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A I was principal consultant on a study which

measured the variation of blood pressure in a sample

of individuals taken from a defined geographic area

and attempted to relate blood pressure variables such

as race, sex and income and identification.

Q Do you recall what the conclusions of that

study were?

A Essentially that there was sex difference in

blood pressure : that -^here was an income diffe__.-.ce in

blood pressure and that there was a rational difference

in blood pressure that was not explainable by either of

the preceding variables.

Q During the time that you were Statistical

Consultant to the California Department of Public

Health, did you assess tne risk of exposure, the risk

of environmental exposure to an agent?

MR. FEATHERSTONE: Is your question whether he

was involved in those projects?

MS. STEIN: That's right.

BY THE WITNESS:

A No, I was not.

BY MD. ^TEIN:

'j During the tine that you were a Professor of

3iostatistics, were you involved in any work in assessing
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the risks from environmental exposure to an agent?

A No, not to the Lest of my recollection.

Q According to your curriculum vitae, the next

position you held was as Director of Health and

Epidemiological Studies at Tabershaw/Cooper Associates,

Inc., is that correct?

A Tabershaw/Cooper Associates, yes.

Q What is Tabershaw/Cooper Associates?

A That company was a consulting organization

that provided consultation and research on a contract

basis to Government and industry.

0 What kinds of areas did they provide these

consulting services in?

A In epidemiology, in library research and in

occupational medicine and in industrial hygiene.

Q What did you do during the time that you

worked with Tabershaw/Cooper Associates?

A I designed studies and prepared proposals to

clients to conduct such studies; supervised the actual

conduct of the studies; wrote the reports and presented

the final reports to clients,and in some cases prepared

reports for publication.

Q About how nany projects did you work on during

the time that you were at Tabershaw/Cooper?
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A Approximately seven or eight.

Q Could you tell me what those projects were,

please ?

A There were studies of mortality of persons

employed in several different industries. These

included lead smelters and battery plants. That was

one project -- petroleum refinery workers, aluminum

workers, lead chromate workers, populations of general

chemical workers.

There may have been more, but I cannot

recall at the moment. ^'

Q Did you design those studies?

A I designed all except the study of lead

smelter and battery workers.

Q Can you describe for me how you designed the

mortality study involving petroleum workers?

MR. FEATHERSTONE: What is the relevance of that?

MS. STEIN: I am inquiring into Dr. Gaffey's

expe rien ce.

MR. FEATHERSTONE: Dr. Gaffey did not do an epi-

demiological study of workers for the purposes of this

case. rJow , where are we going through all the^e studies

in industries and of chemicals that have no bearing on

this case, Ms. Stein?
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MS. STEIN: Well, I don't agree that the studies

that he has just described have no relevance to this

case, especially inasmuch a~ some of them deal with

organic chemicals and the specific studies which he

just referred to refer to environmental exposure and

I think I am certainly entitled to inquire into that.

MR. FEATHERSTONE: We will let you go a little bit

further, but we are not going to sit here and go through

each of the seven Oi eight studies, going through the

design, who or what was studied, the results or what

the conclusions were because they are in those specifics

basically irrelevant to this lawsuit.

You can answer the pending question.

MS. STEIN: Are you --

MR. FEATHERSTONE: But I will at so»ne point cut

him of f.

MS. STEIN: Fine, then I will be happy to go to

the Judge.

MR. FEATHERSTONE: By all means.

Do you recall what the pending question

wa s?

THE WITNESS: I will ask the reporter to read it

b a c k , p l e a s e .

(Question read.)
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B Y T H E W I T N E S S :

A We began by getting an inventory of all

pet ro leum re f ine r i es in the Un i t ed States. This was

obtained from a publication called the Oil and Gas

Journal which publ ishes a biannual census.

Given this inventory, we divided the

plants up by region, the intention being to select a

sample of plants that were reasonably representative

of all p e t r o ] n u m pl^ts by region.

We also d iv ided a f t e r that and in addi-

tion to t h a t , we divided the plants up by their size

so that we could de t e rmine whether we were get t ing a

represen ta t ive sample of plants by s ize .

W i t h i n each of these regions and s i z e

c l a s s i f i c a t i o n s , we selected in i t ia l ly a small number

of p l a n t s , two or t h r ee , I be l ieve , in order f i r s t to

d e t e r m i n e w h e t h e r the p l a n t s gene ra l ly kept pas t records

and in s u f f i c i e n t de t a i l for us to carry out the invest i -

ga t ion and also to d e t e r m i n e w h a t the resources and

costs w o u l d be to v is i t those p l an t s and col lect da ta .

H a v i n g done t h i s , we p r e p a r e d es t imates

f o r s u b s e q u e n t s t a t i s t i c a l co l l ec t ion a n d w i t h i n each

of these g e o g r a p h i c g r o u p s , we se lec ted p l a n t s , a total

of s e v e n , I b e l i e v e .
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In the process of selection, we deli-

berately underrepresented the smaller refineries be-

cause we were aware that those were being phased out

and that conclusions, if tney were to be applicable to

the future, would probably, should be confined to medium

and large size refineries.

We went to each refinery and identified

every individual who had worked for at least one year,

any time of the decade between 1952 and 1961 -- I beg

your pardon -- 1962 and 1971.

We photocopied the records of these

people and from the plant obtained knowledge of what-

ever of those people, whoever of those people's vital

statistics was known to the plant. For certain number

of these people, the plant was therefore able to tell

us whether they were definitely alive or definitely dead,

and if they were said to be dead by the plant, we veri-

fied this by checking at the plant the death certificate.

If the plant did not have a death certificate, we did

not consider them dead but held them in abeyance for

further investigation.

After this we took the people whose vital

statistics was not confirmed by this earlier process

and who had left the employment. In other words, we
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had studied everybody who ever worked in that plant in

that decade, whether or not they were still in the

plant.

Through the use of the Social Security

Administration and other resources, we were able to

follow these people and determine whether they were

alive or dead. Ultimately out of the 20,000 people in

the study, we succeeded in following approximately 99

percent of them.

Given the information on whether these

people were alive or dead and for the deaths, the

information on cause of death from the death certificate,

we then calculated (1) the number of deaths that we

observed from each cause, and (2) the number of deaths

that we would have expected from each cause if the

people in our study at ev^ry age and at every year had

behaved like the U.S. male population.

BY MS. STEIN:

Q These were all male workers?

A Yes, corre ct.

(Mr. Richard J. Phelan left

the deposition room.)

MR. FEATH2RSTONE: ctick around, it only gets

better , Dick.
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BY THE WITNESS:

A We then summarized the results of the study

by presenting the ratio of observed to expected deaths

for each of the large number of causes. We did this

further for different subgroups in the population that

had been hired at different dates.

The report of this was then provided to

the client and made generally available.

BY MS. STEIN:

Q Who is the client?

A The American Petroleum Institute.

Q What were the conclusions, Dr. Gaffey?

A The conclusions were that there was no cause

of death for which there were statistically significant

excesses from any cause of death; however, for one

group of causes, lymph cancers, there were excesses

that appeared to warrant further investigation.

Q In what year did you finish the petroleum

refiners' study?

A I believe it was in 1974.

Q Was that ever published?

A No, it was made available to the client and

to the Federal Government, bjt it was never published

because the client wanted to update the study further.
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Q Were you involved in that update?

A No. The update is now being done by our

private consulting organi""tion.

Q When you say made available to the Federal

Government, was it presented in the context of some

sort of rule-making or standard-setting procedure?

A Not to the best of my recollection. A copy

of the final report was sent to NIOSH and I believe to

OSHA.

Q I believe you also said you were involved in

the design of mortality studies for general chemical

workers, is that correct, during the time you were at

Tabershaw/Cooper Associates?

A We were involved in one particular study of

one particular plant.

Q What did that study involve?

MR. FEATI-1ERSTONE: You are not going to answer that

question in that way.

Do you want to know what chemical and

what plant, Ms. Stein?

BY MS. STEIN:

Q What chemical and what plant?

A I can't answer the question about chemicals

because it was a general chemical plant in which large
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numbers of chemicals had been used over a period of

time .

Q Were you examining for exposure to one

particular chetiical?

A No. We were trying to characterize the over-

all mortality in the plant.

Q What were the factors that you looked at in

designing that study?

A They were almost identical to what was in-

volved in the study of petroleum refinery workers except

in this case we had only one plant to look at.

Q In either of these studies you have just dis-

cussed, did you account for any confounding variables?

A We accounted for the variables of age, race

and sex.

Q In both?

A In both of the studies .

Q Were there any confounding variables that

you looked at in one study that you did not look at in

anothe r?

MR. FEATHERSTONE: May I hear the question, Thea?

(Ques tion read . )

MR. FEATHERSTONE: I object to the form of the

q ues ti on.
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Are we still speaking of two studies that

he has so far identified?

MS. STEIN: That's right.

MR. FEATIIERSTONE: That is not what your question

impugned. You said another study, leaving it vague.

The question, Dr. Gaffey, refers to the

oil refinery study and this chemical plant study that

you have identified. Do you understand that?

THE WITNESS: I do.

BY THE WITNESS:

A The answer is no, there were no confounding

factors unique to one of the studies.

BY MS. STEIN:

Q In other words, you did not look at smoking

or alcohol consumption?

A No, we did not.

Q What were your conclusions on this study of

a single chemical plant with regard to causes of death?

A To the best of my recollection, our major

conclusion was that the number of deaths were so small

that it was not possible to make any conclusions, given

the age of the plant and the small size of the plant

population.

0 V.'ith respect to the two studies that you have
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just talked about, did you look for the specific

chemicals to which the workers were being exposed?

A No, we did not.

Q After the time that you served as Director

of Health and Epidemiological Studies at Tabershaw/

Cooper Associates, you became the Senior Epidemiologist

at Stanford Research Institute, is that correct?

A That is correct.

Q What did : : - do there?

A Very much the same thing that I had done at

Tabershaw/Coope'r. That is, I prepared proposals of

design studies, supervision of data collection and

analysis, the writing and presentation of reports.

Q Let me back up for a minute.

During the time you were at Tabershaw/

Cooper, were you involved in any studies that were sub-

mitted that were done under contract of the Federal

Government?

A Yes.

Q What study or studies were those?

A I participated in a report contracted for by

the '-hen Federal Energy Administration to review EPA

studies of respiratory moroidity.

Q How did you conduct that review?
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MR. FEATHERSTONE: Describe that very generally,

; Doctor.

. BY THE WITNESS:

A We compared the conclusions.

BY MS. STEIN:

Q Excuse me. Did you understand my question?

A Yes.

' MR. FEATHERSTONE: Did you understand my instruction?
I

| THE WITNESS: ies .

i MR. FEATHERSTONE: Fine.

I BY THE WITNESS:

A We compared the conclusions that EPA drew from

their series of studies with the data on which they based

the conclusions and evaluated any discrepancies that

appeared to us to exist.

BY MS. STEIN:

Q What were the criteria you used in comparing

the EPA data, EPA conclusions with the data and evaluating

any discrepancies that appeared to exist?

A Much of the EPA data showed the relationship

between various reported symptoms and various reported

measures of air pollution. We used standard statistical

techniques to fit curves to the data and compared those

with the curves that the EPA had developed from the
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data.

Q Was there a particular substance that was

involved in this work?

A Not to the best of my knowledge. There was

a particular exposure context.

Q What was that?

A They were looking at exposure to air pollution

in various urban areas.
gi

Q What was the conclusion of your work regarding

the EPA conclusions and vis-a-vis the data?

A That the EPA conclusions were certainly not

based on standard techniques for fitting curves.

MR. FEATHERSTONE: It seems to be a problem that

transcends a lot in EPA.

BY MS. STEIN:

Q What are the standard techniques that are used

for fitting data to curves?

A The methodology is called the Least Squares.

Q L-e-a-s —

A L-e-a-s-t Squares.

Q What does that method involve?

A It involves fitting a curve that minimizes

the squared differences between the points on the curve

and the observed points to which the curve is to be
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f i t t ed .

Q Can you exp la in that in l a y m a n ' s terms?

MR. FEATHERSTONE: I object to the relevancy.

Go a h e a d , Doctor .

BY THE W I T N E S S :

A To the best of my abil i ty, no curve ever f i ts

data per fec t ly , so for each observed point that one has,
i

! there is usually a difference between the position of ®
i
i that point and the position of the curve which is
I

'•. drawn through a center point.

When one tries to fit a curve, one wants

to minimize this discrepancy between the observed points

and fitted points as nearly as possible. And it turns

j out for theoretical reasons that the best measure of

this overall discrepancy is to take the difference

' between the observed values and the values predicted

from the curve, to square those differences and add them

up and then, let us say you take the curve that misses

the square of these of necessity. There are techniques

for doing that directly without going through the kind

of graphical procedure in that area, but these pro-

cedures are equivalent to just what I have juot described,

BY MS. STEIN':

Q Is there a name for these procedures?
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A It is called Least Squares,

i Q The other.

; A Oh, yes. One uses calculus and in particular
i

calculates the derivative of the curve with respect to

the technical parameters, creates equations which are

then solved to give the parameters of the curve in
i
! terms of the original data.
!
• Q Are there any other standard techniques that
i
1 are used?

; MR. FEATHERSTONE: Objection, relevancy.

BY THE WITNESS:

A The other technique is almost universally

used, is called the maximum likelihood technique.

; BY MS. STEIN:

! Q What is that?

: MR. FEATHERSTONE: Objection, relevancy.

BY THE WITNESS:

A The maximum likelihood technique in ordinary

language says that we should p.ick the curve that makes

it most likely that we would have seen what we actually

saw in terms of the observed data.

BY MS. STEIN:

Q Are these g e n e r a l s t a t i s t i ca l t echn iques or

are thev r e l a t e d to b io s t a t i s t i c a l w o r k ?
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A They are general statistical techniques. !i
Q And they are applicable to biostatistical work?

A Yes.

Q Dr. Gaffey, what is your training in epi-

demiology?

A A large part of the practice of occupational
i
1 epidemiology is the application and use of statistical

j techniques.

I have training in statistics. I have

read extensively in epidemiological text; I have as

part of my employment experience with the California

School of Public Health and with the California Health

Department, worked with medical epidemiologists and I i
i

have myself practiced as an occupational epidemiologis tii
; for a good ten years.

Q Are there specific courses that epidemiologists

take?

MR. FEATHERSTONE :

MS. STEIN: Today.

MR. FEATHERSTONE: Objection, relevancy. o

MS. STEIN: He is practicing today.

MR. FEATHERSTONE: lie is not going to school today.

BY MS. STEIN:

Q You may answer, Doctor.
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A Y e s , there are.

i Q What are those? j
i

MR. FEATHERSTONE: Objection, relevancy. ;
i

BY THE WITNESS:

A They will vary from one institution to another,

but they have a title such as Basic Epidemiology; ;

• The Epidemiology of Infectious Diseases; Chronic Diseases

'. of Epidemiology; Epidemiology of Cancer; Occupational
i ;
Epidemiology and so on.

BY MS. STEIN:

Q What were the components of those courses

other than statistical components?

MR. FEATHERSTONE: Objection, relevancy; also I

object to the lack of foundation.

MS. STEIN: Whether he is teaching courses --

MR. FEATHERSTONE: You have not established that

he is in fact teaching courses. I am not sure that he
•O

in fact can answer that question, Ms. Stein.

BY THE WITNESS:

A I can only speculate on what they put in some

courses when I was teaching them.

MR. FEATHERSTONE: Do not speculate. She is not

entitled to that.

BY MS . STEIN :
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Q What did you teach when you were lecturing

on epidemiology at the U.C. Medical School in San

Francisco from 1964 to 1979? I

A I taught basic statistics to first year

medical students.

Q Is there anything else that you taught during

that time?

A No.

Q What did you teach while you were a lecturer

in biostatistics in the U.C. School of Public Health

from 1961 to 1979?

A I taught occasional graduate courses in bio-

statistics to graduate students in biostatistics.

Q Is a biostatistician and epidemiologist the

same thing?

A Their talents overlap and many practicing

epidemiologists have in fact formal training in bio-

statistics.

Q What are the differences between a biostatis-

tician and an epidemiologist?

A An epidemiologist in general terms will have

more background in medicine than a biostatisti^ian .

Q Do you have any ~ackground in medicine?

A As part of my training in psychology, I have
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'• had courses in physiology, anatomy and zoology,

i Q Anything else in terms of background in

medi cine?

MR. FEATHERSTONE: You mean formal education?

MS. STEIN: That's right.

I BY THE WITNESS:
|

A No.
Ii
! BY MS. STEIN:
i

Q Do you have any background in ecology, Dr.
i
i Gaffey?

A No , I do not.

Q V7ith respect to your membership in associations

: and societies, are there any certification requirements
l
| to become a member of the American Association for the

1 Advancement of Science?

A No, there are not.

; Q Are there any certification requirements to

; become a Fellow in the American Public Health Association?

A Fellows are elected. Names are proposed and

they are elected by vote of the group of Fellows then

in existence.

Q Do you know what the criteria are for election?

A N o , I d o n o t .

Q Are there any certification requirements for
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the American Statistical Association?

A No .

Q Are there any cer t i f icat ion requi rements for

the Biomet r ic Society?

A No.

Q Are there any certification requirements for^

the Institute of Mathematical Statistics?

A No .

Q Are there ,̂ ny certification require^^^. ts for

the New York Academy of Sciences?

A No, there are not.

Q Are there any certification requirements for

the Royal Society of Health?

A Yes, in the sense that the applicant is re-

quired to present a review of his applications, of

education and employment history.

Q This is as part of the application for member

ship?

A That is correct.

Q Are there any certification requirements for

the Society for Epidemiologic Research?

A Ho .

Q With regard to the list of your publications,

I would like you to go through that and if chere are
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any of that list that have not been subject to peer

review, I would like you to give me the title of that

publication or publications.

A On »•. .e second page of the list of publications,

the last publication on the page is not a peer reviewed

paper. The title is "A Brief Overview of Occupational

Epidemiology . "

Q Are there any others?

A No.

MR. FEATHERSTONE: Ms. Stein, are these check marks

on Exhibit 1 yours?

MS. STEIN: Let me see this.

Yes. Let me give you a copy of this.

We will re-mark one that does not have any marks on it.

MR. FEATHERSTONE: Do you want him to do anything

with Exhibit 2?

MS. STEIN: Yes, I would like to have Dr. Gaffey

read it.

(Gaffey-USA Deposition Exhibit

No. 2 marked for identification,

6/3/82, TLU.)

BY THE WITNESS:

A That is a copy of the review of epidemiology

literature on PC3s which I believe I prepared and which
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was submitted to the EPA late last year.

BY MS. STEIN:

Q Was Exhibit 2 peer reviewed, Dr. Gaffey?

A Not as of this dat3.

Q Do you have intention to have it peer reviewed?

A It is scheduled for publication as part of

proceedings of a Michigan symposium on PCBs. All papers

in those proceedings are to be peer reviewed.

Q Is that the symposium that was held in Lansing,

Michigan in mid-March?

A That is correct.

(Gaffey-USA Deposition Exhibit

No. 3 marked for identification,

6/3/82, TLU.)

BY MS. STEIN:

Q Dr. Gaffey, I am going to show you a three-

page list of publications and ask you if that reflects

the documents that you referred to in preparation for

this deposition.

A Yes, yes. I believe that is, yes.

Q Are there any documents that you looked at in

preparation for this deposition and which do not appear

on Exhibit No. 3?

A Yes .

" CJ
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Q What are those, please?

A I reviewed the depositions of Dr. Kimbrough

and Dr. Humphrey. I reviewed data from the State of

Illinois on PCS levels of fish caught in Illinois

, waters of Lake Michigan.

' I have reviewed data on fish caught in
i
' Waukegan Harbor and immediately outside the Harbor and
i

i I have reviewed a report by Dr. Thomann on MathematicaJ(
i
; Modeling of the Dis LJ.-Loutiun of PCBs .

Q Anything else?

A That is all, to the best of my recollection.

MR. FEATHERSTONE: Did you review the Illinois

Creel Survey?

; THE WITNESS: I beg your pardon.
I

1 DY THE WITNESS:
i

A (Continuing.) I also saw a survey done by

| the State of Illinois of the Distribution of Fish Found

in a Typical Fish Catch.

BY MS. STEIN:

Q How long did you spend in preparing for this

depos i ti on?

A If one includes the time spent in Lhe review

of epidemiology which is the main content of my back-

ground, I would say a total of perhaps a couple of months,
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total time .

Q Does that include the time spent in prepara-

tion of the paper that has ~aen marked as Exhibit No. 2?

A Yes, i t does.

MR. FEATKERSTONE: In other words, you have given

Ms. Stein an estimate of the time you have spent relating

to this PCB issue generally, is that correct?

'THE WITNESS: In effect that is so because my

! concern with those issues has been the review of those
!
! l i t e ra ture almost en t i r e ly .

BY MS. STEIN:ii
Q Have you read any animal toxicity studies in

preparation for this deposition?
I

A No, I have not.

Q Have you read the deposition of Dr. Ringer?

A No , I have not.

MR. FEATHERSTONE: That was the last deposition.

MS. STEIN: Just in case.

BY MS . STEIN:

Q Dr. Gaffey, could you define for me a mortality

study?

A A mortality study is the study of the death

rates and causes of death in a population related to

various characteristics of that Dooulation.
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Q Let me go back.

Other than the mortal i ty studies that

you ment ioned in connection wi th your work at the

Tabershaw/Coop^r Associates f i r m , have you ever de-

veloped any other morta l i ty studies?

A Yes.

Q What were.those?

A When I was employed at Stanford Research

Ins ti tute .

MR. FEATHERSTONE: Wait. Do you want the position

he held when he developed the mortality study or do you

want the specific mortality studies?

MS. STEIN: No, the specific mortality studies.

MR. FEATIIERSTONE: Go ahead, Doctor.

BY THE WITNESS:

A One mortality study of gold miners, one of

pump and paper workers, one of people employed in the

manufacture of paints and varnishes; one study of the

entire work force of a major petroleum chemical company.

That's all. , _vw

BY MS. STEIN:

Q Did you design these studies?

A Yes .

MR. FEATHERSTONE: If you reach a convenient place,
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Ms. Stein, maybe we could break for a few minutes.

MS. STEIN: Why don't we do it right now.

(Brief recess had.)

BY MS. STEIN:

Q Dr. Gaffey, let me back up a minute.

With regard to the mortality studies that

you were involved in at the time that you were at

Tabershaw/Cooper Associates, Inc., and those that you

designed, were the criteria factors that you took into

account in designing those studies similar to the

program that you followed with regard to the petroleum

workers?

A Yes, except in the cases -- I must break this

up a li ttle .

They were similar except that in the case

of the study of aluminum workers, the records in the

plants were such that we had to be satisfied we were

taking all the plants that had adequate records rather1'

than making a random selection of plants.

Q Dr. Gaffey, with regard to the limitations

regarding adequate records in the aluminum plants, did

you feel that that in any way influenced the results of

that study?

A No, because the plants that lacked adequate
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records are not different in any systematic way, either

in the process that was used or in their range in the

plants for which there were adequate records.

Q Were any of those studies that were done, any

of those other studies, worked on during the time that

I you were at Tabershaw/Cooper, published?

I A Yes .
i
j Q Which one or ones were published?i
I
; A I did a study which I omitted to mention of

• vinyl chloride workers at Tabershaw/Cooper. That was

: publi shed.

Also the study of lead smelter and battery

workers that I referred to first, several analyses of

1 that study were published in different publications.
i
They are included in my CV.

Q Before the break you had mentioned four other

: mortality studies that you worked on, one on gold miners,

one for pulp and paper workers, one for manufacturers

of paints and varnishes and one for the workers of a

major petroleum chemical company.

Were those done all at the time you worked

at the Stanford Research Institute?

A Yes, although the last of those was at its

beginning stages at the time that I left.
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Q And did that study assess the risks of

environmental exposure to a particular agent or agents?

A They assessed risk of an occupational exposure

to particular agents and groups of agents.

Q What agent or agents were you looking at with

respect to the gold miners?

A The ore in which this particular gold was

contained also contained a form of asbestos. It was a

form which w"s uncc—.on arm for which there v.̂ ..̂  no

other recorded instances of exposure going back for

several decades.

Q What was the conclusion that you reached in

your study?

MR. FEATHERSTONE: Objection, relevancy.

BY THE WITNESS:

A The study concluded that there were no excess

deaths from asbestos-related causes in that population

of gold mi ners.

BY MS. STEIN:

Q What were the confounding variables that were

taken into account in that study?

A Smoking and ethnic origin in the sense that a

substantial portion of the miners were American Indians

and a count had to be taken of this to decide whether
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, there was excess mortality.

Q Is that because as compared to the general

population, they have a different mortality rate?

A Thera appears to be reason to believe that they

\ have a different mortality rate, but statistics for them

i are so unreliable that they were taken aside and analyzed
i
| separately.

: Q Do you recall, were smoking and ethnic origin

i the only confounding variables taken into account in
i
: that study?
I

MR. FEATKERSTONE: Again, objection to relevancy.

Go ahead and answer.

BY THE WITNESS:

A Of course, age and date of birth as was the

[ case in those mortality studies generally.

BY MS. STEIN:

i Q W h a t was the agen t or w h a t were the agents

t ha t you looked at in the pu lp and paper w o r k e r s ' s t udy?

A The p u l p and paper workers have a m u l t i p l i c i t y
CI>

of e x p o s u r e s , bu t they inc luded c h l o r i n e , v a r i o u s s u l f a t e s ,
i
formaldehyde and a range of solvents used in various

parts of the process.

Q Were any of those solvents chlorinated aromatic

hydroc arbons ?
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A I don't recall because this study, again,was

approaching its completion and not yet ready for analysis

at the time I left Stanford Research Institute.

Q At the time that you left, had any conclusicns

been drawn in that study?

MR. FEATHERSTONE: Objection, relevancy.

BY THE WITNESS:

A Not to the best of my knowledge.

BY MS. STEIN:

Q What wore the confounding variables that were

taken into account in that study?

MR. FEATHERSTONE: Objection, relevancy.

BY THE WITNESS:

A Again, age, date of birth, race and sex.

BY MS. STEIN:

Q What were the agents or what was the agent

looked at in the study involving the manufacture of

paints and varnishes?

A Again, there were a range of exposures including

those of solvents, various organic pigments, inorganic

pigments. That is all I recall.

Q Were any of those compounds chlorinated?

A I believe that Lenzene was such a compound.

0 What were the conclusions that were drawn in
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tha t s t u d y ?

MR. FEATHERSTOKE: Objection, relevancy.

BY THE WITNESS:

A As I recall there were excesses of certain

cancers. I believe they were lymphatic cancers and

leukemia. They showed no definite relationship to

j exposure and subsequent studies were begun to investigate
i
I that more carefully.

\ BY MS. STEIN:

Q Were you involved in the subsequent studies?

A No .

Q With regard to the mortality study involving^

workers of a major petroleum chemical company, was this

study involving a nationwide work force or one plant?

A It was a study of several plants over a region.

Q What was the name of the company?

A The name of the company was Texaco.

Q Were there particular agents that you were

looking at in that study?

A The people in the study were classified, not

by agents, but by the kinds of jobs that they had. I

believe that later it may have been planned to identify

agents that might have been associated with those particular

jobs, but this study had reached only the preliminary data
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! collection stage at the time I left.

! Q Can you define for me a morbidity study, what

1 a morbidity study is, please?

A A morbidity ctudy is a study of the risk of

| ill health as opposed to death in populations related
i
! to characteristics of those populations.

, Q Is there some separate definition of ill
i

/ i health in the context of morbidity studies?
i
i A No, there is a ra^ge of commonly used defini-
!
tions.

, Q Could you give me that range of definitions?

A They are very much the same as the ones I gave
I

l : ear l ier : Medica l absences , phys ic ian-d iagnosed i l lness,

! d i s ab i l i t y , se l f - repor ted il lness and symptoms .
i
l

• Q Have you been involved in the design of any

morbidity studies?

A Yes .

Q Can you tell me what those studies were?

A While I was at Tabershaw/Cooper I conducted a

morbidity study whose purpose was not to measure morbidity

but to determine whether it was feasible to conduct such

a s L •_ J y

Q What v; a s your conclusion?

A Our conclusion was that the data on medical



Gaffay - direct 56
O

' absences were so variable that they were a better measure

of effectiveness of management than they were of occu-

pational hazards.

; MR. FEATIIERSTONE: 'Hiis was in connection, I take

it, of a particular client?

; THE WITNESS: That is correct.
I

; BY MS. STEIN:

: Q Any other?

A That's all.

Q Is it fair to state that as part of your work

you engaged in risk assessment?

A Could you define risk assessment more precisely?
i

Q Assessing the risk to human health of environ-

: mental exposures and environmental exposures includes
9-

occupational exposures.

A Yes .

Q Can you tell me what the techniques or tools

are that you use in risk assessment?

A I conduct mortality studies of exposed popula-

tions and identify significant excess risks, if they

exist.

Q What if they are insignificant excess risks?

To your knowledge, what dc you do with those?

MR. FEATHERSTONE: What do you mean by that, do you
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mean how does he evaluate .those?

j MS. STEIN: Yes.

MR. FEATHERSTONE: The question is how do you

evaluate insignificant excess risk.

BY THE WITNESS:

A They get evaluated by looking at the patterns
i
i

i of risk. For example, it would be an unusual that a

j morbidity study did not show an excess mortality from
ii
| something since the ~._^al such study will look at three
i
or four causes of death. If these insignificant excesses

appear to be balanced by equally insignificant deficits,

then the reasonable evaluation is we are looking here at

what one might call the noise level that results from

the random variation one expects to see in reobserved

, deaths .

; BY MS. STEIN:
1 O

Q For clarification, by significant or insig-

nificant, we are talking about statistically significant?

A Yes .

Q Are there any criteria to determine what is

statistically significant and what is not statistically

significant?

A Yes, there are conver.tional techniques which

are approximate but are generally used.
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Q What are those techniques? CI

A The usual assumption is to assume that the

observed deaths that occur Have a poisson distribution

MR. FEATHERSTONE: As in fish?

THE WITNESS: One man's meat is another man's

Do you remember where you were

poisson .

MR. FEATHERSTONE:

in your answer?

THE WITNESS: Yes.

BY THE WITNESS:

A Assuming this probability distribution, it is

then possible to identify limits beyond which it would

be relatively improbable to see numbers occurring by

chance alone. The level of probability generally used

is 5 percent.

BY MS. STEIN:

Q A poisson distribution is probability distri-

bution, is that right?

A Yes, it is. When the numbers of expected

deaths are large, say, five or more, it is usual to use

not the poisson distribution but an approximation to it

called the normal distribuLi on.

Q What is the normal distribution?

MR. FEATHERSTONE: Were you asking for a definition,
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Ms. Stein?

MS. STEIN: Yes.

MR. FEATHERSTONE: She wants a definition of the

normal distribution.

BY THE WITNESS:

A In nontechnical terms, if we observe a value

whose numerical value is the result of a large number

of independent interacting factors, this value has a

probability distribution which is common to many dif-

ferent fields: Epidemiology, biology, astronomy.

This distribution has a specific formula

that is known as the normal distribution. Statisticians

who deal with samples above five tend to always use a

normal distribution or some variation of it as an adequate

approximation to the true distribution that they actually

have .

BY MS. STEIN:

Q Are these interacting variables defined some-

wh ere?

A In the case of the poisson distribution, they

are not because it is possible mathematically to prove

that for large numbers of expected deaths, the poisson

distribution is classically approximated by the normal

distribution .
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Q What are these variables?

A I beg your pardon?

Q Are these variables in terms of numbers you

are talking about?

A Yes, I am talking about observed numbers such

as observed numbers of deaths.

Q Do you use any mathematical models in your

risk assessment work?

A No, I do not.

MR. FEATHERSTONE: Would you read the question

back, Thea?

(Question read.)

MR. FEATHERSTONE: In this question, Ms. Stein,

were you leaving out the use of the statistical tech-

niques that he has described?

MS . STEIN : Right.

BY MS . STEIN:

Q Dr. Gaffey, could you give me your definition

of a negative study in an epidemiclogical sense?

A A negative study, I assume here we are talking

about a negative study of a population that has a certain

exposure?

Q That is right.

A A study is negative if the risk of ill health
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calculated in the exposed population is either no greater

than expected or shows no relationship to the amount of

exposure or the interval since exposure began or cannot

be repeated in independent studies. ^-'

I assume here that we are talking about

a study for which there are no confounding variables.

MS. STEIN: Could you read back the first sentence

of the answer?

(Record read as requested.)

! BY MS. STEIN:

Q When you say you assume we are talking about

a study where there are no confounding variables, would

that include in your mind a study where confounding

variables had in fact been taken into account and

controlled for --

A I would say sucn a study did not have con-

founding variables, for all practical purposes.

Q What is your definition of a no-effect study?

A No-effect study --

MR. FEATHERSTONE: Is that a term you are familiar

with, Dr. Gaffey, a no-effect study?

THE WITNESS: I have heard that term usrd in

connection with animal st- dies, but never in connection

with human epidemiology.
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BY MS. STEIN:

Q What is your definition of a positive study?

A I would just turn around the definition that

I gave of the negative study. That is, a positive

study is one in which the risk of ill health in the

exposed population is greater than expected and the

effect is greater with increasing duration of exposure

or increasing interval from the beginning of exposure

and is beyond what would be expected by chance, that it

is statistically significant and can be confirmed in

repeated independent studies.

Q Is there a name to your studies which show

an excess of a risk to ill health that is not statis-

tically significant?

MR. FEATHERSTOME: Are you assuming there are no
«l>

other risks of the same type of exposure?

MS. STEIN: Wait a minute. I don't know what you

are asking, Bruce.

MR. FEATKERSTONE: I don't think that you can ask

the Doctor to base that on one fact unless you tell him

that you are assuming there are no other tests that show
!
|

| the same thing; tor instance, no other independent test,

one test standing alone as this one test standing alone

\ that shows a slight but significant or not statistically
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significant excess. Is that your assumption?

MS. STEIN: I see where the confusion is. I was

talking about studies and you are talking about a test.

THE WITNESS: I understood I was asked if there

was a name for studies of that kind.

BY MS . STEIN :

Q That is the question.

A I am not aware. I am aware, however, of a

categorical name lixe positive or negative.

Q Have you ever encountered studies where there

is an excess but it is not a statistically significant

excess for a particular parameter that is being looked

i for?
i

MS. OLIVER: Just a minute. The clarification

Druce was trying to make, you were talking about one

study that shows that, or are you talking about several

studies that show an excess in significant risk? Is

that it?

MR. FEATHERSTONE: Let's go off the record.

(Discussion off the record.)

D Y MS. STEIN:

Q Have you ever encountered a study where

was an observed excess of a particular health effect

that was not statistically significant?
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A Yes .

MS. STEIN: Off the record.

(Discussion off the record.)

BY MS. STEIN:

Q Dr. Gaffey, could you define the term dose

response relationship?

A A dose response relationship is the relation-

ship between the risk of ill health and the amount of

exposure to z parti__lar agent or environmental factor.

MR. FEATIIERSTONE: Doctor, you are referring to

how it is used in the context of epidemiological study?

THE WITNESS: My thinking of this is in how it is

used in a human epidemiological study with exposure to

be measured either by level of the exposure or duration

of exposure to the substance or agent in question.

BY MS. STEIN:

Q Would you describe for me linear relationship?

A Two variables of a linear relationship in plain

language, when plotted on a graph, they produce a group

of points that look as if they are in a straight line.

Q Coulnyou define for me, Dr. Gaffey, the phrase

"route of exposure." We are talking in epidemiologic

co ntext.

Route of exposure would be the particular manner

'. , "i ' C '



Gaffey - direct 65

in which the substance to which somebody is exposed

enters in or touches on his body.

Q Based on your experience and education, are

you aware of any agents •:itn respect to which the route

of exposure affects the kind of effects produced?

MR. FEATHERSTONE: Would you read that question?

(Question read.)

MR. FEATHERSTONE: By kind of effects, you are

not talking about the size of the response? You are

talking about whether a particular response happens?

MS. STEIN: That-is correct.

MR. FEATHERSTONE: Is that correct?

BY THE WITNESS:

A Yes , I am.

BY MS. STEIN:

Q Could you give me some example, please?

A I can give two. One is tobacco in which the

consequence of cigarette smoking and chewing prove to

be quite different in terms of sources of area in which

cancer appears.

The other is PCBs in which it appears that

whether or not dermatitis occurs is a function of whether

or not there is skin exposure as opposed to inhalation

or i nges tion.
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Q What is the basis for your response with

respect to PCBs?

A The cross sectional studies of occupationally

exposed persons that I looked at in my review shows a

pattern of dematitis and chloracne that is consistent

with this explanation and has been offered as an explana-

tion by several of the authors of those studies.

Q What is a cross sectional study?

A A cross sectional study is one in which one

examines a population at a given moment of time and

looks at a relationship between the appearance of

various measures of ill health and history of exposure

of that population.

Q With respect to the pattern that has been

offered as an explanation, could you point out in the

i bibliography of your paper which has been marked as

Exhibit 3, which studies you are referring to?

MR. FEATHERSTONE: Can I have the question?

(Question read.)

MR. FEATHERSTONE: I object to the question insofar

as it suggests that a pattern has been offered as an

explanation. My understanding of the witness1 testimony

was the pattern is consistent with this, which was his

explanation a couple of answers ago, that the pattern has

!•,.= •> I I -Mn
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been offered as an explanation by several authors.

MS. STEIN: I thought that is what I asked.

MR. FEATHERSTONE: Y^" want to know the authors

that have made observation and offered explanation?

MS. STEIN: Yes.

MR. FEATHERSTONE: That's fine.

BY THE WITNESS:

A Hara, et al . ; Kitamura, et al . ; Chase, et al.

There may be more, but these are the ones I can recall.

BY MS. STEIN:

Q Dr. Gaffey, could you give me your explanation

of biomagni f ica tion , please?

A This v/ould be a layman's definition.

I think it is the process by which sub-

stances in the environment may be concentrated in certain

species of plants or animals in that environment.

Q Let me ask for clarification: May be concentrated

in species or concentrated in individuals of a species?c>
A I am sorry, in individuals of a species, plant

or animal .

Q Let us go back for a minute to the route of

exposure. I had asked you whether or not the route of

exposure could affect the kinds of effects produced.

Let me ask whether you are aware of any
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studies which purport to show that the route of exposure

affects the degree of effects produced?

MR. FEATHERSTONE: Are we still on PCBs or are we

to --

MS. STEIN: To anything at this point.

BY THE WITNESS:

A I cannot at the time name any such studies.

MR. FEATHERSTONE: I think the question was are

you aware of any.

BY THE WITNESS:

A (Continuing.) No, I am not.

BY MS. STEIN:

Q Dr. Gaffey, would you give me your understanding

of the subject matter to which you are going to testify

at trial?

A It is my understanding that I will testify as

to the epidemiology studies that have been done on PCBs

and my opinion of what they tell us about the health

effects of PCB.

Q Then your testimony will be limited to human

health effects based on these particular epideraiological

studies that you have rev:, -wed?

A Human health effects based on these particular

epidemiology studies and on the other material that I
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stated I had reviewed.

Q Do you have an opinion as to whether American

commercial PCS mixtures as sold presently are a risk to

human health?

A I do have an opinion.

Q What is your opinion?

A That --

MR. F E A T H E R S T O N E : Wai t a minute . I object to the

question as i ^ d e f i n i c e and vague . Are you assuming

pa r t i cu l a r exposure in a par t icu lar envi ronment?

M S . S T E I N : ' N o .

MR. FEATHERSTONE: Are you assuming any exposure

whatsoever? How can you answer a question about a

potential risk unless you tell the person responding

there is a potential exposure, and if there is a potential

exposure, what that potential exposure may be. It is

entirely possible the commercial mixtures of PCBs asi

| sold do not have any exposure to humans in certain cir-
!

i cumstances and then again it is entirely possible there

: may be an exposure.

BY MS . STEIN :

Q Do you understand the question, Dr. Gaffey?

A Could you repeat it, please?

(Question read . )

O
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BY THE WITNESS:

A At present with the levels that occur in the

occupational employed populations and in the environ-

ment, there is no evidence that PCBs are related to

any untoward health effects.

BY MS. STEIN:

Q Could you tell me what you mean by any untoward

health effects?

A I mean illnesses, diseases, symptoms, excesses

of causes of death.

Q And are you including in your answer regarding

health effects, terretogenicity?

A Yes .

Q Are you including mutagenicity?

A Yes.

Q Are you including fetotoxicity?

A Yes .

! Q Are you including effects on reproduction
i
generally?

| A Yes.

' Q Are you including behavioral manifestations?

; MR. FEATHERSTONE: For instance?

' BY MS. STEIN:i
I
I

i Q Reta rdati on .
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A Retardation, yes.

Q Anything such as hyperactivity?

MR. FEATHERSTONE: Do you mean is that included?

BY MS. STEIN:

Q Is that included?

A No, that is not included.

MR. FEATHERSTONE: Ms. Stein, just so I am clear

when you say you are including, whether something is

included or not, by included you mean included or not

included in his original opinion that there is "no

evidence of any untoward health effects"?

MS. STEIN: That is correct.

BY MS. STEIN:

Q Would you define chloracne as an untoward

health effect?

A Yes , I would .

Q I am going to refer you now to what has been

marked as Deposition Exhibit No. 3, Dr. Gaffey. Do

you recall whether the bibliography that has been marked

as Exhibit No. 3 is the same bibliography that you

appended to your paper?

-•i With one exception of the bibliography here

which has one additional paper that was published in

1932 which I added and subsequently revised this to

°!;..- -J -ero-t.r ._..
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include the mention of that paper.

Q Which one is that?

A That is Chase, et al. It is that one.

MR. FEATHFRSTONE: On the first page, three or

four from the bottom, Liz.

BY MS. STEIN:

Q Are these references listed on Exhibit 3 the

extent of the literature that you reviewed in formulating

your opinion with regard to the potential risk to human

health of American commercial mixtures of PCBs?

MR. FEATHERSTONE: Before you answer that, I again

object because you have not specified the exposure and

he has already identified other documents that were shown

to him.

MS. STEIN: Well, if he knows.

j MR. FEATHERSTONE: iiut you have already asked that
1I

I question. You asked him earlier on in this deposi tiorx-;,

! whether these documents listed on Exhibit 3 are all thei

I documents and he said no, and then he went and ticked

! off a list of things he looked at.

MS. STEIN: I think we are talking about two dif-
i

i ferent things, Druce: Ones that he may have looked at

in preparation for the deposition as opposed to whether

or not something forms the basis for his opinion.



Gaffey - direct 73

THE WITNESS: As far as the basis for ray opinion

about the health effects of FCBs, in general these

represent the documents on which I depended.

MR. FEATHERSTONE: You are pointing to Exhibit 3

of your deposition?

THE WITNESS: I am pointing to Exhibit 3 which

includes among other things, some studies of Japanese

PCB compounds.

MS. STEIN: We ^an take a break now if you want,

for lunch.

(At 12:45 o'clock p.m., a lunch

recess was taken to 1:30 o'clock

p.m. this same day.)
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION

THE UNITED STATES OF AMERICA,

Plaintiff,

vs .

OUTBOARD MARINE CORPORATION
and MONSANTO COMPANY,

Defendants.

No. 78 C 1004

June 3, 1982,

1:30 o'clock p.m.

The deposition of WILLIAM R. GAFFEY

resumed pursuant to noon recess at Suite 6000, 200

East Randolph Drive, Chicago, Illinois 60601, before

Thea L. Urban.

PRESENT:

MS. ELIZABETH STEIN,

MS. ROSEANN OLIVER,

MR. BRUCE A. FEATHERSTONE.

ALSO PRESENT:

MR. MARK FERGUSOM.
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J

WILLIAM R. GAFFEY,

called as a witness herein, having been previously duly

sworn, was examined and testified further as follows:

DIRECT EXAMINATION (Resumed)

MR. FEATHERSTONE: You were answering your question

about the health effect of PCB.

THE WITNESS: Before we begin, I answered with

environmental effects and I think I said it was environ-

| mental and occupational which was a slip, because in the

case of heavily occupational groups there is a health

effect which is dermatitis and chloracne. But I think

I referred to this earlier in talking about it in my

paper, but that was a slip because of my concentration

on environmental exposures rather than occupational.

BY MS. STEIN:

1 Q Let me make sure I understand.
ii

With respect to chloracne, you think
i
I there is a risk in terms of occupational exposures but
i

not with respect to environmental exposures?

A That is true both of the chloracne and other

dermatitis, yes.

Q When you were talking about environmental

exposures then, I guess for the rest of the questions

we should be clear that if I say environmental exposure,
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then you would not include occupational exposure within

that term, is that correct?

A That would be my understanding, which I think

is one of the ^roblems I had. I oppose occupational

exposure on the one hand and environmental exposure

on the other.

Q When you talk about environmental exposure,

did you have a particular level of exposure in mind?

A No, I am talking simply about the exposures

of people in an ordinary environment which is not

occupational.

Q Does your opinion with regard to exposure to

American commercial mixtures of PCBs as sold in the

occupational context assume that those mixtures contain

no contaminants?

A You are talking now about the occupational

exposures of people who are said to be exposed to PCBs?

Q That is correct.

A No, the studies that I have looked at have

been studies of effects of exposure and no matter what

the exposure, the conclusions about effects are still
i
i the same .! Oi

Q Do you know whether any of those studies that

i you have reviewed as a basis for your opinion ever mention,
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and we are talking now about the occupational studies

for a moment, do you know whether those occupational

studies even looked for or considered the possibility

of contaminants in the PCBs to which that population •. c.s

I being exposed?

A I don't know.

Q When you were interpreting those studies, did

you assume that there were no contaminants present in

the PCBs?

A No, I did not. What I did was look at the

effects of the exposures and ask myself whether the

effect of this exposure, occupational exposure, whether

there are any effects. It turns out there were none, so

no matter what the exposures were in terms of contaminants,

if there were no occupational effects, that result is still

valid no matter what the exposures are.

MR. FEATHERSTONE: And you are excepting here

dermatitis and chloracne as you testified earlier?

She is talking about specifically, as I understand it,

the effect of occupational exposure studies.

MS . STEIN : Yes .

THE WITNESS: Yes, that is correct, and when I

looked at the reports of _,iloracne and dermatitis, these

studies did not consider whether there were contaminants
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involved nor did I in my interpretation of them.

BY MS. STEIN:

Q With respect to those occupational studies

that looked at things other than chloracne or dermatitis,

do you know whether those, and we again are still talking

about the occupational studies, do you know whether

those studies took into account whether or not there

were contaminants in the PCBs?

A They did not, to ^ae best of my recollection.

MR. FEATHERSTONE: Well, wait a minute now.

These studies that you did were exposures

to PCBs and if there were anything in the PCBs such as

contaminants, and then, Ms. Stein, you say they would

be in whatever was exposed to these workers. I think

you have two different questions. One is whether anybody

had a contaminant in the PCBs to which the workers were

exposed, and the other question is if not, that tends

to rule out the possibility that that was there.

I don't know. I think the studies are

clear that commercial mixtures of PCBs were in these

plants. Workers were exposed to them and there were or

were net findings dependir.c; on the studies, and in fact

that nobody looked for contaminant doesn't mean there

might not have been contaminants.
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MS. STEIN: I have been asking whether Dr. Gaffey

knew if it was even looked for or whether the people

conducting the study assumed them to be present or not,

irrespective of -- do you see what I am saying, Bruce?

MR. FEATHERSTONE: If the question is, Dr. Gaffey,

did the people who conducted these studies look for

contaminants in the PCB mixtures to which the workers

were exposed, that is a proper question. But I don't

know * ~om the answer to that, which I assume v^Mld be

"no" or "not to my knowledge," because I am not aware
i
! of it, for instance, and I don't think you can go from

I that conclusion to a conclusion that if there had been
I
! dibenzofurans or whatever other contaminant in whatever

mixtures to which these workers were exposed, I don't

know you can say positively that would make any dif-

ference because they were exposed to whatever they were

exposed to which you assume was there or wasn't. Do

you follow me?

MS. STEIN: I didn't draw any conclusions. I was

asking Dr. Gaffey for his knowledge.
CD

MR. FEATIIERSTONE: I think your questions are not

that clear.

MS. STEIN: If they are not, Dr. Gaffey can ask me

to restate it and I will do the best I can.
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MS. OLIVER: What is the question?

MR. FEATHERSTONE: There isn't any that I know of

Is there a question?

MS. STEIN: No, there was some testifying from

' Bruce.

(Laughter.)

MS. STEIN: Did you get down the laughing, Thea?

MR. FEATHERSTOIJE: Did you get that down, Thea?

Don't worry, Liz. She is getting it all

down .

BY MS. STEIN:

Q Dr. Gaffey, do you have an opinion as to what

environmental exposure we are talking about now and we

are talking about exposure other than in occupational

context to American commercial PCB mixtures.

MR. FEATHERSTONE: I would --

MS . STEIN :

BY MS. STEIN:

Strike that.

Q Do you have an opinion as to whether exposure

to environmental residues of American commercial PCB

mixtures presents a risk to human health?

MR. FEATHERSTONE: I object to the question as vague

and indefinite, same problem exists in this question

with the other questions. There is no definition for
! ~co L Ur^n
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I the witness of the amount of exposure, length of ex-

posure or anything like that.

MS. STEIN: Were you going to pose an objection?

MS. OLIVET: No, that covers it. Thank you.

BY THE WITNESS:

A My opinion, exposures, environmental exposures

of the levels we are experiencing, for example, the

study of Michigan Sports Fish Eaters poses no threat

to human health.

BY MS. STEIN:

Q By no threat to human health, do you mean no

risk of adverse health outcome?

A That is --

MR. FEATHERSTONE: I object to the form of the

question. Go ahead.

BY THE WITNESS:

A No risk associated with PCBs.

BY MS. STEIN:

Q Does your opinion assume the environmental

residues of American commercial PCB mixtures contain no

contaminants?

A No, my response does not assume that.

Q What does your ~esponse assume then?

MR. FEATHERSTONE: About what?
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MS. STEIN: Presence or absence of contaminants.

MR. FEATHERSTONE: You may answer the question,

Doctor.

BY THE WITNESS:

A I have made no assumption about the presence

or absence of contaminants because there have been no

health effects associated with these exposures, so

whatever is contained in the exposures has not resulted

in the health effects in these populations.

BY MS. STEIN:

Q Let me define health effect in terms of environ-

mental exposure.

When you say no health effect, are you

saying no physical manifestations as opposed to some

sort of systemic abnormality?

MR. FEATHERSTONE: Do you understand that?

i THE WITNESS: Could you define what is meant by
i

| systemic abnormality?

i BY MS. STEIN:

j Q For example, blood levels in excess of the
l

normal range that are found in the population, elevated

| levels in adipose tissue, ^est results on liver function

' outside the normal range, vital capacity changes, along
I

! that line.
T1 i i ! '! r e^' \_ (^ r^an
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MR. FEATHERSTONE: Before you answer that question,

let me hear Dr. Gaffey's clarification earlier to Ms.

Stein in light of the question she just asked.

(Record read.)

MR. FEATHERSTONE: I object to the question insofar

as it suggests that what Ms. Stein says is a systemic

abnormali ty.

THE WITNESS: Shall I answer it?

MS. STEIIJ: P^ase.

MR. FEATHERSTONE: If you can.

BY THE WITNESS:

! A There are several things mixed up in here.
i
| Two of the phenomena that you mentioned are not health

effects. They are simply levels of PCB in the blood.

In other words, those are not measures of

the outcome. They are measures of the exposure.

MR. FEATHERSTONE: You better identify those two.

BY THE WITNESS :

A (Continuing.) The levels, as I understood it,

of PCB in the blood and in adipose tissue. These are

measures of exposure.

The other phenomena that you mentioned

are outcome measures. The first of these was raised

levels of several enzymes that are produced in the liver
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and these have not been found in environmentally exposed

populations.

BY MS. STEIN:

Q How about changes in vital capacity?

A Changes in vital capacity has not been found

in environmentally exposed populations.

Q Have these liver enzyme changes or vital

capacity changes been found in occupationally exposed

populations?

I A The answer is both yes and no. To the first,
i
; yes. The raised levels of various liver enzymes have

! been identified in relatively heavily exposed occupationally

1 exposed populations. In one such population, a study of
i
; the vi tal capaci ty concluded that vital capacity was

adversely a f f e c t e d in this group.

H o w e v e r , tha t study compared the vital

i capacity in the work force which most of w h o m were

; c u r r en t or ex-smokers w i th a s t andard for vital capaci ty

'• and tha t was based on a popula t ion of n o n - s m o k e r s .

Q W h i c h s tudy was that?

A T h a t was the s tudy of W a r s h a w , et al .

Q Do you know of any o ther s tud ies tha t looked

a t v i t a l c apac i t y?

A I f o u n d n o n e , no.
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Q Dr. Gaffey, are you aware of any contaminants

in American commercial PCB mixtures as sold?

A No, I am not.

Q Are you aware of any literature on the sub-

ject of contaminants in American PCB mixtures?

A No, I am not.

Q Are you aware of any environmental residues

of American commercial PCB mixtures that contain

contaminants?

A No, I am not.

'< Q Do you know of any study on the subject of

| environmental residue of American PCBs containing

: contaminants?

A No , I do no t.

Q Dr. Gaffey, are you familiar with the site

chat is the subject of this litigation?

A Yes, in the sense that I have seen material

about that site.

Q Have you ever visited the site?

A No, I have not.

Q Is the material that you have seen regarding

this site the data from the State of Illinois regarding

PCB levels in fish from the; Illinois waters of Lake

Michigan, data on fish caught in the Waukegan Harbor and

_ ..___. . _. _. ._ _ _ . _ _ ___ . ._ . __ „_. - • • - • 1 '~~ - - - • • > ̂  3 -''epo-'er
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immediately outside the Harbor; the Thomann report and

the Creel Survey?

A That is correct.

Q Would you include depositions of Dr. Kimbrouah

and Dr. Humphrey as well in that category?

A Yes.

MR. FEATHERSTONE: He has also reviewed which he

did not mention, and I can tell you what else he has

reviewed if you want, to know it, Ms. Stein.

MS. STEIN: Of course I do.

MR. FEATHERSTONE: He ha seen diagrams of Waukegan

Harbor. Am I correct, Doctor?

THE WITNESS: Yes, of course.

MR. FEATHERSTONE: He has seen, I will probably

get the name of it wrong, but it is the EPA document

that kind of summarizes what is allegedly in Waukegan

i Harbor and the North Ditch.

THE WITNESS: Yes.

MR. FEATHERSTONE: And the proposed dredging

remedy. I think it was about an 80-page document. He

has seen that as well.

I am searching my brain.

Is there anything else?

THE WITNESS: I have seen that, but I don't believe
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I had an opportunity to read it in its entirety.

MR. FEATHERSTONE: But you read portions of it?

THE WITNESS: Yes, yes.

MR. FEATHERSTONE: I don't think, for ' instance,

that he read in detail the proposed dredging remedy for

Waukegan Harbor.

If I think of anything else during the

course of the deposition, I will alert you to it.

MS. STEIN: Thank you.

BY MS. STEIN:

Q Dr. Gaffey, do you have an opinion as to

whether the PCBs --

MR. FEATHERSTONE: Wait a minute, before you go on.

I remember another document. Do you want it now or later?

MS . STEIN: Now.

MR. FEATHERSTONE: He saw at least one and maybe

more than one document that I call the Absence of Harm

in the Public Drinking Water in Waukegan.

Is that correct?

THE WITNESS: Yes.

MR. FEATHERSTONE: Letter to Mayor Morris is the

spec_L-~ic one I recall authored by some EPA official.

THE WITNESS: I apologize. That is true and I „

have forgotten it.
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BY MS. STEIN:

Q Dr. Gaffey, do you have an opinion as to

whether the PCB residues in the Waukegan area, spe-

cifically the North Ditch -- do you know what I refer

to when I say the North Ditch?

A Yes .

Q Waukegan Harbor and elsewhere on the environs

of the OMC facility, whether exposure to those PCBs

present a risk to human health?

MS. OLIVER: I am going to object to the form of

the question. There is no evidence of other places on

OMC property beside the parking lot, I think.

MR. FEATHERSTONE: And I will object to the form

insofar as it is vague as to what is meant by the

environs of OMC property.
|
1 BY MS. STEIN:
i
I Q The parking lot area, Dr. Gaffey.

j MR. FEATHERSTONE: Okay. You can answer.
1

j With that qualification, let me have

', the question back.

i (Ques tion read . )

CjMR. FEATHERSTONE: The question is do you have an

' opinion.

BY THE WITNESS:
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A Can I ask for one further clarification?

Do you mean exposures to people at those

sites? You mean from people walking around the area?

BY MS. STEIN:

Q Yes .

A I have no opinion on that.

Q Do you have an opinion with regard to exposure

to fish taken from those areas or drinking water from

the enumerated areas or means other than just walking

by?

MR. FEATHERSTONE: You are talking about exposure

to humans in that way?

MS. STEIN: Yes.

BY THE WITNESS:

A Yes, I do .

BY MS. STEI:J:

Q What is your opinion?

A If we may start with drinking water, in my

professional opinion, there is no danger of health

effects from drinking water because analyses have shown

that PCD levels in drinking water are below the limit

of detectabi1ity, that _s, below 50 parts per trillion.

With regard to exposure from eating fish,

in my opinion there is no danger to health because in
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fact sampling of fish from the areas around Waukegan

Harbor where fishing is common have shown levels of

PCS to be in the fish were lower than the levels con-

sumed by the sports fishermen who were studied by Dr.

Humphrey and in whom there were no health effects found.

Q Is there any other basis for your opinion?

A Yes. That —

MR. FEATHERSTONE: Wait a minute. I object to

the torm of the question in-^far as it even suggests

that you asked for a basis of opinion. You first asked

for an opinion and that is the opinion.

MS. STEIN: That's right.

MR. FEATHERSTONE: And all of a sudden we went to

do you have any other basis for the opinion and I don't

' know where the other came from.
i

; MS. STEIN: I believe you testified that he re-
i
i
viewed certain data and that was a partial basis for hi

I
i opinion.

i BY MS. STEIN:

Q Is that correct, Dr. Gaffey? O

If it is not, please tell me and I will

! rephrase my question.

MR. FEATHERSTONE: Her question is the data that

you have listed and referred to in connection with Waukegan
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Harbor, does that form a basis for your opinion.

THE WITNESS: Yes, it does. My opinion is based

on two things: The information on health effects ob-

tained from Dr. Humphrey's studies of Michigan sports

; fish eaters and the information about the effective
i
\ levels of PCBs in fish caught near Waukegan Harbor,
t
which I obtained from the other sources of data that

i I think I mentioned.
Ii
\ BY MS. Si'EIN: C'

Q Is there any other basis for your opinion

regarding the risk to human health or lack of risk

from exposure to PCBs in Waukegan Harbor, the North

Ditch and the parking lot?

MR. FEATHERSTONE: Ms. Stein, are you excluding

I the literature that he reviewed?

MS. STEIN: I am ^rying to get out whether or not

that literature is included as a basis.

MR. FEATHERSTONE: Do you understand her question?

THE WITNESS: Yes.

BY THE WITNESS:

A Particularly one paper from that literature by

Kreiss, et al. is a direct part of the basis because

this is also a study of a community in which by virtue

of PCB level in fish, there was a relatively high exposure
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of PCBs.

And in that community, again, no health

effects were detected except a relationship with hyper-

tension which vv^s not confirmed in a study of higher

level, occupational level.

MR. FEATHERSTONE: Just to clarify, Ms. Stein

wants to know if in formulating your opinion on Waukegan

Harbor, you rely in your view in part on the literature

that is summarized in Exhibits 2 and 3.

THE WITNESS: Yes, yes.

BY MS. STEIN:

Q Is there any other basis for your opinion

regarding Waukegan Harbor?

A No .

Q Does your opinion regarding Waukegan Harbor

assume that the environmental residues of PCBs in the

Waukegan area, Ditch, the parking lot and the Harbor

contain no contaminants?

A No. It assumes that the nature of the residues

here are generally the same as the residues involved in

the exposures of the Michigan sports fish eaters and

the residents of the Triana, Alabama that was studied

by Kreiss, et a 1 .

n Have you reviewed any animal studies involving
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PCBs?

A No, I have not.

Q Are you aware of any studies involving the

hypothesis that certain PCB congeners may present a

different risk to human health than other congeners?

MR. FEATHERSTONE: Would you read that question?

(Question read.)

BY THE WITNESS:

A By different congeners, do you mean PCBs with

different levels of chlorination?

BY MS. STEIN:

Q No, I am talking about --

MR. FEATHERSTONE: Isomers?

MS. STEIN: Isomers.

BY THE WITNESS:

A Isomers. No, I am aware of no such studies.

BY MS. STEIN:

Q Are you aware of any studies that deal with

the question of whether degree of chlorination of PCBs

nay have an effect on the toxicity of those PCBs?

MR. FEATHERSTONE: We are talking about human

s t udie s ?

BY MS . STEIN :

Q To humans .
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A Yes .

Q What are those studies?

A There are several of them. One of them was

a study by Fischbein, et a.T . and the second by Smith,

et al. and to the best of my recollection, both studies

found dermatitis, whose relationship was primarily to

the level of higher chlorinated PCBs.

Q Are there any other --

A Pardon me. There ..as a third study by Marone,

et al. and again, I believe it showed the same thing.

Q Are there any other studies attempting to

differentiate potential health effects based on degree

; of chlorination?
i

A Not that I know of.

Q In your opinion, are PCS blood levels an accurate

indication of theroute of exposure in humans?

A No .

Q Are PCB blood levels an accurate indication of

the duration of exposure to PCBs?

A The data that I have reviewed contradictory,

Humphrey found relationships. Other authors whom I

cannot recall at the mcme:.t did not.

Q Would you like to rsfer to either bibliography

here?
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A Yes, I would like to refer to one of my tables

if I may.

Q Certainly.

A I'm afraid my tables don't deal with this

specifically and I am afraid without reviewing the papers

in detail, I wouldn't be able to tell you which of the

studies found no relationship.

I believe that they existed, but I would

simply have to examine in more detail than I have avail-

able here .

Q I have some of his studies here that I can

let you look at if you need to. I don't have them all.

I wasn't able to get some of them.

MR. FEATHERSTONE: You don't seriously propose

I taking the time to have him sit down and look at the

studies and again to answer the question, do you?

i Couldn't you determine that by looking at the paper

| and seeing what that report is, Ms. Stein?

MS. STEIN: I would like to have him look at them

and tell me which he recalls, if seeing the paper would

| help him recall, yes.
i

MR. FEATIIERSTOME: Well, here is what we will do

as a cor: pro rr. ise gesture.

She says she wants you to see the studies
O
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which I presume she will hand to you. Why don't you O

look at the study, don't take the time to read the

study in detail unless you think it refreshes your

fact memory that it refers to the point she is clari-

fying about. If you can identify the studies from the

stack she is going to give you, I think the question was

relating to no findings that blood level is an indicator

of level of exposure, then single those out and show

them to her, hut we > •-e not going to take the '--'me to

sit here and read them.

(Documents tendered to the

witness by Ms. Stein.)

BY THE WITNESS:

A This one does not.

BY MS. STEIN:

Q That is the --.

A Fischbein, et al.

MR. FEATHERSTONE: Let us go off the record for a

second .

(Discussion off the record.)

MS. STEIN1: We have agreed that during the break,

Dr. Gaffey will review his studies that I have been able

to obtain and look through them to see whether or not

some of the ones that I have here are those to which he
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referred regarding a negative finding with respect to

a relationship of PCB blood levels, duration, exposure.

DY MS. STEIN:

Q Dr. Gaffey, are PCB blood levels an accurate

representation of level of exposure to PCBs?

A Generally speaking, yes, in the sense that

on the average, the greater the level of exposure, the

greater the average of blood leval PCBs will be in a

j group.
ii

Q Do you recall the studies on which you base

that opinion?

A The one that immediately comes to mind is Dr.

! Humphrey's Michigan study, I believe.
i
!

I believe that Dr. Fischbein also found
i
similar gradient levels of exposure in the capacitor

i
' workers that he studied.

! Q And PCB blood levels are an accurate indication

of the last exposure to PCBs?

MR. FEATHERSTONE:

question.

BY MS. STEIN:

I object to the form of the -O

Q What is the length of time that has elapsed

since the last exposure t <~> PCBs?

MR. FEATHERSTONE: I object, lack of foundation
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BY THE WITNESS:

A No, they're not. My evidence is one of the

tables in my paper in which I have looked at studies

that measured people after exposures had changed or

ceased and this is Table 2 in which we find four studies

which we did before and after measurements after exposure

had either ceased or been decreased. Two of the studies

found declines in PCB blood level and two did not, so

the results as far ?- information recently of exposure

are contradictory.

BY MS. STEIN:

Q Dr. Gaffey, are PCB adipose tissue levels an

accurate indication of the duration of exposure?

A I don't know.

Q Are PCB adipose tissue levels an accurate

indication of the level of exposure?

A I don ' t know.

Q Are PCB adipose tissue levels an accurate

indication of the recency of exposure?

A I don't know.

Q Is there an association between PCB blood

levels and any clinical effects that you know of?

MR. FEATHERSTONE: Before you answer that, may I

have the question back, please?
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(Question read.}

BY THE WITNESS:

A Some studies of occupationally exposed popula-

tions have shown a correlation between chloracne and

other dermatitis and blood PCB levels.

BY MS. STEIN:

Q That is the only health effect that shows su*ph

an association?

MR. FEA'nIERSTONh: We-.'*: a minute. I object to that

because he carefully limited it to blood levels of

occupationally exposed workers and we have already been

over this about the route of exposure playing a very

significant role in chloracne and dermatitis. And he

specifically described the difference with respect to

between environmental exposure and occupational exposure.

MS. STEIN: I think we have apples and oranges

here. I was asking about PCB blood levels and their

association to effects.

MR. FEATHERSTONE: And Dr. Gaffey in his last

answer identified an association or a possible associa-

tion between PCB blood levels in plant workers and

dermatitis or chloracne, and now our follow-up question

says that is the only one. He has not gotten into that

follow-up question yet, but in essence, you did not tie
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in his answer where he limited blood tissue of workers

in plants; in other words, occupationally exposed

people.

MS. STEIN- I am not trying to discount his

limitation. I am trying to find out whether there are

any studies that he is aware of that shows an associa-

tion other than the occupational workers in plants

between PCB blood levels and health effects.

MR. FEATHERSTO"" Okay, that question phrased

that way is fine.

BY THE WITNESS:

A There are two studies with contradictory

results. One was the study by Kreiss , et al. in Triana,

Alabama, which showed a positive association between

hypertension and blood PCB levels, and the second was

a study by Smith, et al. of fairly highly exposed

capacitor workers that showed no such association.

BY MS. STEIN:

Q Do you have an opinion as to the validity of
|
\ the Kreiss study?

MR. FEATHERSTONE: With respect to wnat?

MS. STEIN: With respect to its positive finding

.
between PCB blood levels and hypertension.

MR. FEATHERSTONE: Finding or association, positive
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association?

MS. STEIN: That is what I said, positive asso-

ciation .

BY THE WITNESS:

A I believe until there is confirmation in an

independent study that this cannot be accepted as a

valid association with PCB levels. This community study,

although it did take extensive account of co-variables

in a sense iz. an isolated finding, isolated finding not

confirmed but investigated and in a sense refuted by

another study of a heavily exposed population.

BY MS. STEIN:

Q By that you mean the Smith capacitor workers?
Q>A Yes, and under those circumstances in my

opinion the association found by Kreiss is not valid

unless there is confirmation with another independent

study.

Q Doctor, I believe you testified the Kreiss

study was a community study and that that involved people

| who ate fish with PCBs in them. The Smith study, I believe

you said, involved capacitor workers.

Can you compare studies that u^od dif-

: ferent neans of exposure; in other words, can the Smith
I
study which involved capacitor workers exposed in the
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workplace be taken as a refutation of the Kreiss study,

given the differences in the studies?

MR. FEATHERSTONE: Do you understand the question,
«r

Doctor?

THE WITNESS: Yes, I understand the question.

BY THE WITNESS:

A I think it can because if the outcome that

we were talking about was local outcome such as chlor-

acne, it would be £ . ̂opriate to say that it is very

possibly a function of th3 route of exposure.

•What we are looking at is a systemic

condition and it is my opinion that the route of exposure

is less important here than the blood levels that result

from exposure, so I do think that these two cases are

in effect measuring the same environmental variable.

BY MS. STEIN:

Q Do you know whether the Smith study took

account of any confounding variables?

A No, I do not. It is not stated in the study.

Q Are PCB blood levels an accurate indication of

possible liver nalfunction?

MS. OLIVER: Liver what?

MS. STEIN': Liver malfunction.

3Y THE WITNESS:



Gaffey - direct 103

A I assume that by liver malfunction, you mean

the levels of various enzymes, various liver enzymes

as measured in various product samples.

MR. FEATHERSTONE: No, Doctor. She said PCB levels

in the blood, are PCB blood levels an accurate indication

of possible liver malfunction. That is what she said.

BY THE WITNESS:

A And in my answer, I am assuming that liver

malfunction is measured by certain enzyme levels. If

that is an appropriate assumption, I can answer.

BY MS. STEIN:

Q I will take it with that assumption.

A There was an association between the likelihood

of finding elevated liver enzymes between that likelihood

and the level of blood PCBs.

Q What is the basis for that opinion, Dr. Gaffey?

A The majority of the occupational studies I

have reviewed have found this association.

MR. FEATHERSTONE: May I have the answer back,

please?

(Answer read.)

BY yc . STEIN:

Q Dr. Gaffey, I believe that earlier you said

your paper which has been marked as Exhibit No. 3 -- is
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that correct?

A That is correct.

Q — had been submitted to EPA, is that right?

A Made available to EPA.

Q Did you personally make it available to EPA?

A No. It was submitted as part of the Chemical

Manufacturers Association submission.

Q In conjunction with some sort of regulatory

proceeding?

A Yes .

Q What is that proceeding?

A I'm afraid I cannot tell you precisely. It is

in connection with, I believe, the proposed rule-making

with respect to PCBs.

Q Did you do that on your own or was it by

I contract with anybody?

' MR. FEATHERSTONE: Wait a minute, what?

j MS. STEIN: The paper.

MR. FEATHERSTONE: You mean write the paper?

MS. STEIN: Yes.

MR. FEATHERSTONE: Okay.

BY THE WITNESS:

A I did this on ny own in response to a request

from the American Chemical Society about a year and a
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half ago, I think it was. The Society was holding a

meeting and wanted to have a two-day session on

epidemiology and someone from the organizing committee

called me up, asked me to give some examples of occu-

pational edpidemiologic studies and said they were

particularly interested in chlorinated hydrocarbons.

At that time we had recently completed

doing an in-house study of PCD exposures and I thought

it would be appropriate to review some of the studies

that had been done on PCB mortality.

I had broadened it out to include morbidity

as well and the Chemical Society said they agreed and

they would be willing to have a presentation made, so

the original presentation was made at this New York

meeting of the American Chemical Society.

It was, I Relieve as I say, approximately

a year and a half ago.

BY MS. STEIN:

Q Did you ever work with anyone at Ecology in

| Environment, EIE, on that paper?

A No .

Q You said you recently completed an in-house

i study on PCB exposure. Q
i

! A W e l l , i t w a s n ' t r e c e n t . I t was at about the
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time that I was asked to give this presentation to the

Chemical Society which was about a year and a half ago.

Q Is that the Zack papers in preparation --

A That is correct.

Q Has that ever been made public?

A It has not been submitted for publication,

but it is now being revised by the two authors, the

revising being to update the references after which it

will L _ submitted £or publication.

MS. STEIN: Can I make a request that when that is

made available --

MR. FEATHERSTONE: You mean available for publica-

tion? You want a copy or when it is submitted for publi-

1 cation you want a copy of it?

MS. STEIN: Yes, because it is one of the references,

resources and refererr-cs to Dr. Gaffey and I have not been

j able to get it.

; MR. FEATHERSTONE: It is not surprising. It hasn't
i
ibeen made public.

: MS. STEIN: So it is a little hard for me to ask him

about i t.

MR. FEATIIERSTONE : T will write this down.

BY MS. STEIN:

Q Dr. Gaffey, why don't you take a copy of your
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paper in front of you because I am going to be asking

you some questions about it.

On the first page, the summary, you

state:

"Alterations in liver and fat metabolism

were found in most studies that examined these functions,
«»but there was no clinical illness associated with these

alterations or with level and duration of exposure to

PCBs . "

A Yes .

Q Can you tell me what you meant by clinical

illness on that first page?

A Clinical illness would be something that a

doctor would diagnose as an illness that would require

treatment.

Q Can you give me some specific examples?

A Dermatitis, rheumatism, diabetes, stomach

ulcer . .... -i
I

I Q Tell me if this is correct . Is it f a i r to
i
I paraphrase that sentence as saying that there were

' chemical alterations in individuals, in their systems,

1 that did not manifest themselves in terms of somethingi

! requiring treatment by a doctor?

j A Yes .
— • ! i ! !

j I 'ft.' ]_ l^Ji-Dcin
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Q Is the term clinical illness a term of art

in epidemiology?

A It is a medical term and as I have used it

here, I have essentially quoted it from several of

the papers that I read, including that of Smith and

that of Hasegawa, a Japanese article.

Q Do you know whether clinical illness was

looked for in all of the papers that you reviewed?

A They were not looked for in all the papers

that I reviewed.

Q Do you recall which papers they were not

looked for in?

A I can tell you which ones they were looked for

in .

Q Why don't you do that.

A That is in my Table 4, essentially the studies

that looked into the question of clinical illness and

symptoms in the column headed Symptoms and Illness and

opposite study. if there is an entry of N in there,

that means they were looked at and they found nothing .^

If there is a Y, that means they looked and found some-

thing. If there is a blank, that means either they didn't

look or they didn't report whether they had looked or not.

Q By the way, you mentioned earlier a South
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Carolina Department of Health and Environmental Control.

It is listed as a news report. Is that something pub-

lished?

A The only information we had was that it was a

news report from the South Carolina Department of Health

and Environmental Control. We were aware of no other

published accounts from there.

Q Do you know whether that was a peer reviewed

document of some sort?

I am virtually certain it was not.

Do you have a copy of that?

No, I don't.

Have you in fact read it?

I have read a quote of the conclusions in that

A

Q

A

Q

A

arti cle.

Q And is that quote from the conclusions a state-

ment, "that there is no evidence of physical harm result-

ing from working with PCBs"?

A Could you tell me what page?

Q Yes, Page 11 .

A Yes. That is the quote. You will notice that

that study and a second study which was also rattier non-

specific are not really considered in any substantial way
"sit*

i n my re vi ew .
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The South Carolina and the one by

Kappanen and Kolhol are both non-specific; in effect,

they say we found nothing, but since they weren't

specific, I didn't include them in my analysis or in

the other tables in the back.

Q Inother words, you are not sure what they

are even looking for in those?

A That's right. They say they didn't find any- -

thing, but that they looked and in order not to find

anything, this is not apparent from reports that are

available.

Q Are there specific clinical tests that are

associated with alterations in liver and fat metabolism?

A Not that I am aware of.

Q On Page 2 of your report, Dr. Gaffey, the

second sentence of the first paragraph states:

"A study is considered 'epidemiologic

evidence1 if it measures, directly or indirectly, the_

differences in the risk of ill health among populations

with different exposures to PCBs. "

Can you tell me what you mean by measuring

something directly?

A If a study actually looks at the percentage

of individuals who had some sort of ill health and does

'ero-'
—- - -fc.
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this for groups of individuals with different exposures,

then I would say that that study measures directly.

What has happened there is a different

type of epidemiologic study called the case control

study which does hot measure directly. Instead of

looking at percentage of illness in different exposure

groups, it looks at the percentage of exposure in dif-

ferent illness groups. This is in a sense backwards

fror iVe kind of ^tuuy that is represented here.

Supposedly this can be used to evaluate

differences in risk but not directly. Essentially an

arithmetic observation has to be taken in order to arrive

at the conclusion. That is what I mean by directly.

Q You are talking about case control studies

here?

A Yes, that is ..ight.

Q That same sentence talks about ill health. Is

i ill health used in that sentence synonymously with
i
clinical illness?

A It is synonymous with clinical illness or death.

I beg your pardon. It is synonymous with clinical illness

Death or self-reported illness, all of

these things were examined in one or the other of the

studies that is looked at.

'I? -
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Q The last paragraph of that page says:

"Second, there are studies of the rela-

tionship between exposure to PCBs and the resulting

body burden of nCBs in serum or adipose tissue. Strictly

speaking these are not epidemiologic studies since they

do not deal with health effects."

Can you explain why you said that the

studies referred to in the first sentence are not

strictly speaking epidemiologic studies?

A Because you measure the relationship between

the level of PCBs in the environment and the level of

PCBs, for example, in blood. This is not a measure of

ill health. It is a measure of the extent to which

the environmental exposure is reflected in the body

burden, but there is no measure of ill health here.

So by definition an epidemiologic measure

of ill health, when you are looking at the relationship

between level of PCB in two different places, one out-

side the body and one inside, either of these is a

measure of ill health which is why I say those are not

epidemiologic studies. I point out *-hat they are

useful studies, but they are not of themselves measures

of ill health.

Q As you defined it earlier?

O
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A As I de fined it.

Q On Page 4 of your study, there is a reference

to a paper by Meigs.

A Yes .

Q In that paper, you report that, "Seven of

fourteen exposed workers developed chloracne, but

liver function tests were normal in six of these,

with some borderline abnormalities in the seventh."

Do you know whether Meigs looked for any

liver function abnormalities in the seven workers who

did not have chloracne?

A I do not know.

Q On the bottom of Page 4, running over to

Page 5, there is some discussion of Yusho manifesta-

tions and you report that, "Six years later, many

patients still reported such symptoms as headacne, ^

stomach pain, numbness of the extremities, joint pain

and respiratory symptoms."
i ' . . . . .
! Do you attribute any significance to tne

I fact that patients were still reporting symptoms six

! years after the event of ingestion?

i MR. FEATHERSTONE : Significance to what?

MS. STEIN: From an epidemic log ic standpoint.

BY THE WITNESS:

r
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A Yes, I do, but not from the standpoint of

exposure to PCBs.

BY MS. STEIN:

Q Why is that?

A For four reasons: The first is that the Yusho

incident was a massive poisoning by the ingestion of

some substance and no matter that it was the amount was
«*

so great that these people by the thousands became

very sick. So no matter what the exposure was, it was

obviously immensely greater than what would be found

in the environment.

The second thing about the Yusho incident

which was not apparent at the time it occurred in 1968

but became apparent as lab techniques improved was the

large concentration of polychlorinated dibenzofurans

in the PCBs that were ingested by the Yusho victims.

Number three is in almost a decade after

in tissues of Yusho patients, one of the principal

Japanese investigators, Dr. Kuratsune, reports that

what is remarkable is that in livers of Yusho patients,

the level of PCBs is about equal to what one would find

in the general population after this length of time,

but the level of polychlorinated dibenzofurans is rauch,

nuch greater than what would be found in the general
"Tl i ! I i| Ki.vi |_ v_J rDfiin
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population and finally their opinion that this is not

a straightforward measure of PCB exposures is shared

by Dr. Humphrey and Dr. Kimbrough.

Q You say that that opinion is shared by them.

You found that by reading their depositions, is that

correct?

A Yes .

Q I believe you said that ten years later tissues

that were examined. Is thi- liver tissues that were

examined?

A Yes, in particular my statement was about

liver tissue.

0 Do you know how long the retention time is in

liver tissues for PCDs?

A Ho, I do not.

Q So it is possible that some of the PCBs might

have been eliminated in ten years?

A Yes, it is possible.

Q Do you know anything about the retention time
i
\ of dibenzofurans in human tissues?

A No, I do not.

Q Dr. Gaffey, on the bottom of Page 5 of your
I

| paper, there is some discussion about deaths among

' Yusho -atients, and in the middle of tnat last para-
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c

graph on the bottom of Page 5, you state:

"First, after the original incident,

the criteria for diagnosis of Yusho had been changed,

so that it is impossible to determine the denominator

which produced this number," referring back to the

percentage of deaths, I believe, is that correct?

A Back to the 51 deaths.

Q Could you tell me what the original Yusho

criteria were and wnen they changed?

A No, I cannot with any degree of specificity,

but one of the original Yusho investigators in reviewing
<['

the history of it, I believe it was Dr. Kuratsune in a

book that was edited by Dr. Kimbrough, states and I

cannot quote him exactly, but it was after such and such

a date, we decided that this kind of symptom also indi-

cated Yusho. And so the number of people who were identi'

fipd as being Yusho patients having Yusho symptoms got

: larger .

We don't know of these 51 deaths, out of

! these definitions of Yusho they came or out of all ofi

: them, perhaps. So we have no idea here, first of all,

whether 51 deaths is too -.any or not, and given the

deaths, we don't know whether all of the deaths were

found and even if they were, we don't know the percentage
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of cancer deaths. Maybe 35 is too large because that

can only be determined if you look at what would be

expected in a group of people in the same distribution

by age.

Since the age distribution was not made,

we don't know whether 5 percent was too much. It says

35 percent was greater and the percentage exceeded that

of the prefecture in which the deaths occurred. But

we don't knov anythi-.g about the date of deat..^ in

the prefecture so the type of study that is being done

here is one called proportional mortality study.

But in doing that, one makes a distribu-

tion or attempts to that you didn't have. First, here

the problems are manifold. Here, we don't know whether

all deaths were as certain and if they were, we don't

know whether 35 is too many because we don't know the

total, and regardless of those we don't know if 35 is

the cancer deaths because we have not adjusted for age,

and actually there is one more problem because a deter-

mination was made about a decade after the incident.

Considering the latent period for cancer,

that is a little bit short for detecting cancels that
<l>

might result from the exposure and we don't know that

these deaths occurred ten years afterwards. Some of them
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may have occurred two or three years afterwards. No

details are given in the report of these, unfortunately

Q On the basis of all these difficulties, did

you draw any conclusions about the relationship of

Yusho disease and the oil ingestions to the risk of

cancer?

A I cannot, but I think it is also relevant to

the issue of PCS exposure for the reasons that I stated

in connection with the dibenzofurans and the confusion

that exists there.

Q Is there some sort of standard latency period

for cancers?

A It varies, but most epidemiologists would

agree that cancer arising from an occupational cauc2

would probably not show up for between 15 and 25 years

after the original exposure.

Q 15 and 25?

A In some cases, some of the asbestos cancers

can take up to 40 years, and in the other extreme some

of the cancers caused by heavy radiation, for example
i
1 Hiroshima, begin to show up as quickly as five years.

i But that is the only case where the latent period aas

i been observed to be that short.
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Q Are you saying that some of these latency

periods are cancer-specific?

A They do seem to vary with the cancer and seem

to vary apparently to some extent with the agent.

Apparently there is some indication that radiation-

induced cancers have a short latency period than, for

example, drug or chemically-induced cancers.

Q What is the relevance of an age adjustment or

lack of age adjustment as you have described here at

Page 5?

MR. FEATHERSTONE: Wait a minute. Are you re-

ferring to specifically the bottom of Page 5?

MS. STEIN: Yes, where Dr. Gaffey says there is

no adjustment for age appeared to have been made in

the above comparison. I am trying to get at the sig-

nificance of that.

BY THE WITNESS:

A Percentage of deaths that are due to different

| causes varies by age. In young children, cancer is an

! important cause of death because they don't die of
t

anything else.

In young adulthood among males, for example,

. leading cause of death is accidents. Secondly, second
I

leading cause is, I believe, suicide. In older ages,
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the important cause of death is, of courre, cardio-

vascular disease. So if you have a group of people,

half of whom had died from accidents, which this was,

much would depend on whether they were 20 years old

or whether they were 60 years old, and the increasing

problem here, when we see 35 percent of these deaths

were due to cancer, that is dependent on that age group,

as to whether there was any other cause of death.

BY MS. STEIN:

Q Are there statistics published somewhere

that set forth these adjustments for age and --

MR. FEATHERSTONE: Are you speaking abstactedly?

MS. STEIN: I am talking about a general proposi-

tion.

MR. FEATHERSTONE: No, I don't know whether we

were talking about the Japanese statistics --

MS. STEIN: No, I am talking about American.

BY THE WITNESS:

A Published data on mortality, certainly in the

i United States and I believe in Japan are available and

in a great deal of detail by age, weight, sex and cause.

; That is sufficient data to enable this kind of adjust-
i
i ment to be made. However, the data may not be available

' for a geographic area such as an individual prefecture
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in Japan, I don't know. They would be available for a

counting in the United States, but whether that would

apply or not in Japan, I don't know.

MS. STEIN: Let's take a short break.

(Brief recess had.)

13Y MS. STEIN:

Q During the break, Dr. Gaffey, did you review

a number of articles to see whether or not they re-

freshed your recollection as to those studies that did

not report an association between PCB blood levels and

duration of exposure?

A Yes, I reviewed the studies that you gave me

and was unable to find one that referred to this.

MS. STEIN: The names of the articles that were

given to Dr. Gaffey for his review are:

1. Use and Health Effects of Aroclor 1242, A

Polychlorinated Biphenyl, in an Electrical

Industry - Ouw, et al . ;

2. Clinical and Metabolic Abnormalities asso-

ciated with Occupational Exposure to Poly-

chlorinated Biphenyls (PCBs) - Chase, et al.;

3. Occupational Exposure to Polychlorinated

Diphenyls in Electrical Workers, I. Environmental

and Blood Polychiormated Biphenyl Concentrations

-3 -:.cc;-:e-
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the documents and articles which have appeared in the

references to his paper.

MS. STEIN: That is correct. I have been unable

to obtain all of them.

BY MS. STEIN:

Q Dr. Gaffey, on Page 6 of your report, you

referred to a recent reanalysis of the cooking oil and

of the estimated intake by the patients.

Does unat recent reanalysis refer to

what is listed as your reference 8 farther down in

that same paragraph?

A I believe so, but it should refer to .the book

edited by Dr. Kimbrough.

MS. OLIVER: And it does.

THE WITNESS: Yes.

BY MS. STEIN:

' Q That same sentence talks about your current

determinations of PCQs in blood and other tissues of

I Yusho patients have shown levels similar to that of

PCBs .

Do you recall what the other tissues were

that were examined?

A No, I do not.

Q Do you recall how long after the Yusho incident
i re:-> |_ Ljr-bon »!•

s~ • ! c~ i •' ' r^ ,—__ — ———— _ -—— — - - -_ —- - -—. .— — — - - - . . _ , - • • ' • > ~-rr_^" i ' i Kesorta-
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these determinations were made that are referred to

here in the last paragraph?

A I believe it was nine years afterwards.

Q But that would be specified also in that book,

Reference 8?

A Yes, yes, it would.

Q On Page 8 of your paper in the first full

paragraph which begins:
C!>

"The measure of body burden," you say,

"analytic methods have varied over time and among

investigators . "

Can you expand on that statement, please?

A First of all, this is an area somewhat out of

my expertise, but certainly the sensitivity of analyses

for PCBs has improved and since PCBs are a combination

of many different congeners and many different levels

of chlorination, different methods have varied in their

ability to determine different ones in this complex. . .

As we get to more recent times, these

things have improved and become more consistent.

Another thing I have been told is that past analytic

methods are subject to contamination which may vary

from laboratory to laboratory, so that it _becomes diffi-

cult to compare, especially in the older studies, values



Gaff
_ direct

that

di£ferent studios-
contamination,

Q Ey

the laboratory

A Essentially that, yes-

about

PCBS

dl«t

told, i-n

in

THE WITNESS:

.being

in me thocs ana on an

t tne validitybout tne

ewad for this

ic opinion a-

f

ect V- opinion

of any o

only in
sense that

may

clearcut than

page 10 of y°ur paper ,
more

analysis-

there xp___e, to

o£ PCB b u r d e n to d u r a t , . ^ c o n £ o u nd i n 5

MIM insistent ..» ,- - »

• and Sex, or to di^
' of age an^

not

- tT-ee-.



Gaffev - direct 126

high and low chlorinated PCBs, with the higher PCBs

being more likely to accumulate in adipose tissue."

Can you tell me the difercnce in

metabolism of high and low chlorinated PCBs?

A Only that according to some authors such as

Maroni , the low chlorinated PCBs appear to be metabolized

and/or eliminated more rapidly than the high chlorinated

PCBs .
i
I
| Q Do you know whether Maroni or anybody else

| has examined the differences in metabolism based on thej
i isomer of PCB?
i
! A Not so far as I am aware.

: MR. FEATHERSTONE: You are talking about human

metabolism?

THE WITNESS: I assume that we are talking about

human metabolism. ***

MS. STEIN: Yes, human metabolism because Dr.

Gaffey said he hadn't reviewed any animal studies at

all .

MR. FEATHERSTONE: I am making sure that was the

intent of your question.

BY MS. STEIN:

Q Then the places where higher PCBs being more
!
i likely tc accumulate in adipose tissue, what is the
! TU L Ur^n
.____________________.______________________________ (!<-—ti^cd T^l-.GT'.'-^nd Re-orter ———._

.]•-•• ^ c ^ t r L" ?alie S^et

O .<:.•••"-. Hi^c. t 6C.603
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basis for that phrase?

A I put this in the sentence beginning with that

suggestion because Maroni and his colleagues state it,

in effect, that this is the case.

Smith, on the other hand, says almost the

opposi te.

About a quarter of the way down that page,

"No evidence either to support or refute different accumu-

lation kinetics in humans for the lower and higher

chlorinated biphenyls . "

However, Maroni, et al. appeared to
O

produce even that perhaps the higher PCDs are retained.

Smith says he has no such evidence.

Q Did Maroni or Smith or anyone else look at

the accumulation in tissue other than adipose tissue?

MR. FEATKERSTONE: Well, blood is a tissue. You

are excepting blood as well?

MS. STEIN: I am not including blood.

BY THE WITNESS:

A Hardly anyone looked at the studies in adipose

tissue. Smith did not, Maroni, et al.,I believe, did not.

What they did was they looked at blood

and they conjectured that the explanation for their

blood findings was that the higher PCBs being stored

| ne<? [_. LJ^oan
________________________ ________._^_______ _______________ Q (•-•.!• ':> ^ncMniind |<eport«r ———

i3-'; crojl^ \_0 c;j|e cjtr«t
Oico?o. l i l inc.t 60603
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i in tissues and released, but to the best of my recol-

| lection, they did not look at adipose tissue.
I

I BY MS. STEIN:

0 Were you aware of any studies where somebody
I

! looked specifically at the accumulation of higher versus

; lower chlorinated PCBs in adipose tissue?
1

I A No .

0 On Page 11 in the third paragraph, there is

j reference there to "Kappar.en and Kolhol . "

Now, these were the ones that you said

! you had only limited information on in response to a
II
| couple of earlier questions, is that correct?
l

A That is correct. The Kappanen and Kolhol one

looked at employed people, some occupation, I believe

they looked at three.

MR. FEATHERSTOME. Dr. 3-ffey, she didn't ask fox

an elaboration on the test. She asked if you had

limited information. -----

BY THE WITNESS:

A I had limited information.

BY MS. STEIN:

Q What was the limited information that you had

available to you?

MR. FEATHERSTONE: For which test?

Ce-l,-.

_
l-r ' - i 'vinJ Reporter

CU.-o. l':!;nc,< 60603
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MS. STEIN: For both of these two studies that

j are referred to in this paragraph.

MR. FEATHERSTONE: In answering that question,

make specific reference to which test you are referring

to so we know what the limited information is with

respect to the test.

BY THE WITNESS:

A Study of the Kappanen and Kolhol, the informa-

tion available was that they were looking at three dif-

ferent groups of people, three different levels of

exposure. The study concluded simply that all partici-

pants in the study were in good health with no further

i nformation .

In the second study from South Carolina,

in a study of only of the exposed workers, the author

states there is "no evidence of physical harm..."

There was no further information given beyond that which

I have indicated on either of those two studies.

BY MS. STEIN:

Q Based on the limited information available to

you with respect to both of those studies, can you draw

any kind of conclusion at all about the health effects

that may result from exposure to PCBs?

MR. FEATHERSTONE: Based only on those two studies?

/- r i /-M ,| in ,
———— __________________________________________________ V̂ c"! ' 'CJ ̂ .t\oT'.-fna (-reporter ——

e;< 6C603
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MS. STEIN: 3ased only on those two studies.

BY THE WITNESS:

A Based only on those two studies, I could draw

a general conclusion that there was in all probability

no extremely serious effect, but I could not be any

more specific on that based on these two studies alone.

BY MS. STEIN:

Q With respect to the first of those two studies,

the Kappanen and Kolhol , was there any indication of

the sample size that was made available to you?

A Yes. There were three samples of people with

different exposures and my recollection is that there

were less than a hundred people in each sample, but I

can't remember any more clearly than that.

Q With respect to both of those studies, do

you know whether there were any control groups that

were looked at by the authc^^.

A In the first of the studies, these were sort
_.- <fo

of the controls because within the study group there

were three different levels of exposure.

In the second, South Carolina study,

| there were partial controls in the sense that out of
|
32 workers studied, 10 of them stated to have regular

exposure to PCBs .
I ne

rrtUnd Reporter
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0 Do you k n o w a l ^ d u t the r e m a i n d e r of the g r o u p ?

! A M o , I d o n ' t .

Q Or. Page 12 at the top , you r e f e r to K a s e g a w a ,
i1 et al . , and s a y :

"The average blood PCBs in the workers

| was 370 parts per billion. However, the authors state

that skin complaints were unrelated to blood PCS levels

and appeared to be due to skin contact."

Do you know whether the authors of that

report looked for any other kind of measure of exposure

to PCBs to associate the skin complaints to?

A No, I do not.

Q In the last sentence of that same paragraph,

you state:

"The complaints were not related to blood

levels of PCBs, and virtually disappeared within a year

ai uer exposure had ceased."

That is essentially referring to the

Hara, et al., that is the subject of the previous sentence?

A Yes .

Q In the study done by a person whose name is

j spelled 0-u-w, there were referred to, "Reported 14

cases of dermatitis, eye irritation or burning sensa-

tions on the skin out of 34 exposed workers, where air

I he° L_ Ljrb*n

—————————————————————————————————————————————————————— ^ »-i ,• rj ^-L.--;-,->r-d l-^epsrteT- _____
,:.-. C_ t , k \_0 Q0l!eCt,,et
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; levels of PCBs ranged fron 0.32 to 2.22 ing per liter."

Do you know whether the investigators
\
I in that study looked at anything other than dermatitis,

eye irritation or burning sensations on the skin?

A They didn't state.

0 Do you know whether they had any kind of

control group?

A They did not.

Q Do you know whether they tried to associate

those effects with anything other than blood levels

in the studied population?

MR. FEATHERSTONE: Wait a minute.

BY MS. STEIN:

Q (Continuing.) In terms of body burden.

MR. FEATHERSTONE: If you are referring to --

objection if you are referring to the two sentences

here. It doesn't state anything about blood levels,

that I can see. It talks about air levels.

MS. STEIN: The next sentence after that talks

about complaints appear to occur more often in terms

of blood levels .

MS. OLIVER: It doesn't say association.

i BY MS. STEIN:

Q To your recollection, did those authors

1 beo 1_. IJrbem
——— ————— — ______ __ _ _ _ _ . ___ __ __. _______ . _______ ( r-\ ,• ;rj ^^c"~t^">nd i<.eporter

.'cooo. IN.ncnv 60605
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: associate dermatitis, eye irritation or burning sensa-
i '̂'
j tions on the skin with PCB blood levels?
j

A Yes, they stated these things with more

frequency with those higher PCB blood levels.

MR. FEATHERSTONE: Ms. Stein, when you are using

the word association, are you implying a statistically

significant association or any association, statis-

tically significant or not?

MS. STEIN: No, it doesn't have to be statistically

signi ficant.

MR. FEATHERSTONE: When you use the word associa-

tion as you have understood it, how have you understood

it?

THE WITNESS: To mean not necessarily statistically

significant.

MR. FEATHERSTONE: Okay.

BY MS. STEIN:

Q Dr. Gaffey, do you know if those same investi-

gators in that study searched for an association between

the observed effects and body burden other than the

blood levels?

A They did not state that they did.

Q On Page 14 of your paper, Dr. Gaffey, under

the topic of Liver Function, you report on Hasegawa,
\r-cc [_ Urban

________________________________________—__———————— - C^c—-i-.c-o 7}kc-l- irj Reporter ——
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et al. finding mild disturbances in exposed workers
l
I

which they did not consider -to be clinically significant.
i

Can you tell me what you mean by the

j phrase "clinically significant" in that sentence?
i

A Those two words are, to the best of my knowledge,

a quote from them which was originally in Japanese, a

summary which I read in the 1JIOSH criteria document,

but I would judge clinically significant means not

significant of any clinical illness.

Q As previously defined?

A Yes.

Q Then on the summary on the bottom of Page 14,

you say :

"Five studies of the nine found some

mild liver function abnormalities, none of which were

associated with any measurable adverse effects."

By that, is taac synonymous with no

clinical illness?

A No, it is a broader term than that.

MR. FEATHERSTOHE : The term you are referring to

is measurable?

THE WITNESS: Measurable adverse health effects

which included several reports by people of things

which might or might not be brought to the attention of

I Keo |_. Urban
____ __________________________________________________ ( (.-• • i ,-j ̂ hc'-tK-jnd |-̂ e?orte- —————
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the physician; for exar.ple, it included in the two non-

occupational studies, included questions like, "Have

you had a weight change in the last year?"

So it is a more inclusive term than

clinical illness.

BY MS. STEIN:

Q On the top of the page, Page 15, there is a

reference to Fischbein, et al. in the study of capacitor

manufacturing workers and you say that:

"It was noted that 'there was a paucity

of abnormal results in the biochemical studies.1"

By this do you mean that the authors are

saying there were no effects?

A There were fewer abnormal results than one

would have expected in the general population is ray

interpretation of what they had said.

Q Was that limited to one aspect of that quote

from Fischbein, was that limited to one particular

aspect of their investigation or was that overall with

regard to the findings?

A My recollection is that they are talking about

biochemical studies of liver function, but it may be

broader than that.

Q Under the heading Fat Metabolism on that same
Tneo> L U^Don
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page, the last sentence of the discussion on that sub-

ject say s :

"Even if PCS exposure has some effect

on fat metabolism, it appears to be without any apparenti

! clinical significance."

First of all, can you tell me what you

! meant there by clinical significance?
I «!'

A I would expect that if you were looking for

something that would lead you to suspect clinical illness,

you would say, well, you would worry about some consistent

effect. If controls always went up, you would have to

ask yourself if this meant anything in terms of clinical

i1Iness .

In this situation, the only thing I can

say about clinical significance is that everything

possible happened to them with equal frequency.

Q Is that based on the studies that you reviewed?

A Yes .

MR. FEATHERSTONE: When you said everything possible

happened to them, the them refers to --

THE WITNESS: Control levels in the studies.

BY MS. STEIN:

Q On the bottom of Page 15, you talk about

"five studies of blood cnemistry," and state:

I hej |_ L_Jrtx3n
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"None of the™, report any relationship of

blood chemistry to PCD levels."

What veie the parameters that were used

to define this blood chemistry that these investigators

were looking for?

A They were looking for things like hemoglobin
i
; level, count of white blood cells, count of red blood

cells, measurements of volume of red blood cells and

probably some other parameters that I cannot recall.

Q There was not any of these that showed any

abnormalities at all, is that correct, is that a correct

interpretation of what that sentence is?

A No abnormalities related to PCS levels.

Q Were there any abnormalities at all reported?

A I don't recall .

Q On Page 17?

A May I clarify something on Page 16 that may

be somewhat misleading?

Q Sure.

A At the top of Page 16, there is a reference to

| diastolic blood pressure and blood PCBs and here I say

that Kreiss, I gave the findings of Kreiss, and I say

there is no control group and this is the only investi-

gator who reported this finding.

| nco> |_. LJ1''*"1
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I

Well, in fact, although in putting to-

gether this review I haa a copy of a paper by Smith,

et al., I didn't have the final copy that was submitted

for publication and the final copy is the one that does

include their work on blood pressure. So if there is

an omission here, it is due to the fact that I had at

the time .an earlier version of Smith's paper.

Q Does that clarification in any way change the

conclusion that you reached: ®>

"Since Kreiss, et al. are the only

investigators to report this finding, its significance

is not clear at this time"?

A It further diminishes the significance because

we have new results in an independent look that does

not confirm what Kreiss found.

Q In the middle of Page 17, you write:

"The weight of evidence, as Smith, et al.

conclude, is that no studies to date 'have shown that

occupational exposure to PCBs is associated with any

adverse health outcome, to be distinguished from

demonstrable subclinical biochemical alterations.1"

I guess I'm trying to find out in light

of the testimony earlier regarding chloracne, how that

squares with this statement here on Page 17.

I nee> |_. t_Jrcwn
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MR. FEATHERSTGNE: Are you asking Dr. Gaffey to

; sauare his testimony with the statement as auoted fromi
!

i Smith?
I
i

i MS. STEIN: I am asking Dr. Gaffey to square his
i
testimony with the entire sentence there.

i

BY THE WITNESS:

A My testimony agrees with that with the ex-

ception of dermatitis and possibly chloracne which other

investigators have found in some cases to be associated

with PCB.

I think that this particular section

deals with symptoms as opposed to dermatitis and I

wonder if we went back to the section on dermatitis

whether we might not be able to see whether Smith did

not indeed --

MR. FEATHERSTONE: Dr. Gaffey, I think all you

K^ire to do at this stage ur.L-1 she asks you to do sore-

thing more is to point out to Ms. Stein that that sentence

does not fall within the portion of documents that relate

to chloracne and dermatitis. You have proven that out,

I believe.

THE WITNESS: This is true.

BY MS. STEIN:

Q Dr. Gaffey, can you tell me about the Zack

—M | i r-\
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i study that is in preparation?

i MR. FEATHERSTONE: Can you be more specific?

MS. STEIN: I cannot because I don't know what it

is. I have never seen it.

BY MS. STEIN:

Q What can you tell me about the Zack study in

preparation?

MR. FEATHERSTONE: Do you want to know numbers,

do you want a chronological step by step development

of that research project? Can you tell me what it is

you want?

BY MS. STEIN:

Q Study design, whether it is hypothesis

generating or hypothesis testing, what they are looking

at, v/hat the results are, what they accumulated to date.

MR. FEATHERSTONE: It strikes me that you know

enough now to list six or seven things, so why don't

you ask it question by question because he is not

going to go into a narrative question on that.

You can ask v/hat it looks for and break

it down into separate questions just the way you have

s tarted to.

MS. STEIM: I don't really care.

BY MS. STEIN:

___________________________________________________ ^CT.i,r _j Clcr.l,,JrJ De OT.ter
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Q Dr. Gaffey, can you answer the first way or

would you prefer it broken down?

MR. FEATHERSTONE: The choice is not his.
€1-

| MS. STEIN: The choice is that I asked the ques-

i tion in a certain way and if he doesn't understand it,
i
he can tell me that and I will do it, but, Bruce ,

frankly it is just taking much more time than it is

worth at this point.

MR. FEATHERSTONE: illizabeth, you are not going

to ask a question, "What can you tell me about the

Zack study?"

Do you have a specific question like

what is the design protocol, I will let him answer

that.

What did you find, he will answer that.

Is it hypothesis generating or hypothesis

testing, I will let him answer that. But we are not

going to sit here and entertain at 4:05 in the afternoon,

after a whole day of this, a wide open question like

that.

MS. STEIN: Are you instructing him not to answer

the question?

MR. FEATHERSTONE: Absolutely. It is --

MS. STEIN: Dr. Gaffey, when --

I r\e& [_. Urtxjn
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was not finished talk inc.

a m i n u t e , E l i z a b e t h . I

What I started to say when you suddenly

i interrupted is it is my duty to instruct the witness
iii
! not to answer the question, but I did not get it out,

so now you can ask the question specifically.
i

MS. STEIN: Certify the question.

MR. FEATHERSTONE: I would suggest if you intend

to take that natter before Judge Getzendanner and that you

call her chambers now because you can ask and get in-

formation you want by asking specific questions and

we are not going to send Dr. Gaffey home at the conclu-

sion of his deposition and have you running before Judge

Getzendanner and have you say, "Your Honor, I want

permission to ask this wide open question --"

MS. STEIN: It is not that wide open a question.

It relates to one study.

MR. FEATHERSTONE: I am still talking, Elizabeth.

-- when you get that question properly posed

as a specific question.

BY MS. STEIN:

Q Dr. Gaffey, what do you know about the Zack

study?

MR. FEATHERSTONE: Doctor, tell her what was looked

I her1 | _ l_Jrbein
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at, what you looked for and what you found and if there

were conclusions, what the conclusions were ; those four

things .

BY THE WITNESS:

A We identified everybody from plant records

who had worked in the production of PCBs at the plant

that was involved in the production of these from

between 1945 and 1965, and followed them to the end of

1977 .

We were looking for a general pattern

of cause of death. It was a hypothesis-generating study

in the sense that although we were interested in excess

cancer mortality, we had no preconceived idea about

what we might or might not find.

I do not recall what the total number of

deaths were. We £our^ nons tatis tically significant

excess in lung cancer deaths; concluded that the total

number of deaths in the study was inadequate based on

that study alone to come to any conclusion one way or

the other.
<|t

BY MS. STEIN:

Q Dr. Gaffey.. what confounding variables if any

were taken into account in that study?

A The usual ones in such a study; age, race, sex,
I r>e0 |_ LJrbon
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! date of birth and duration of employment.

| Q Was smoking taken into account?

A No, it was not.

Q Was alcohol consumption taken into account?

A No .

Q What is the latency period for lung cancer?

A I cannot answer precisely, but I would estimate

that it would be from 15 to 30 years.

Q Do you think that the time that had elapsed

up to the end of 1977 was sufficient for the latency

period to have matured, if you will?

MR. FEATHERSTONE: I object to the form of the

question .

BY MS. STEIN:

Q (Continuing.) With respect to the cancer?

A Yes, because of the averaae duration of follow-

up in this population which was approximately 20 years.

Q 20 years after first exposure?

A Yes .

Q In mortality studies, do you look at the date

of first exposure in trying to calculate the latency

period for cancer?

A Yes .

Q Is there any follow-up work going on in that

| he
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s tudy ?

A

Q

A

No, there is not.

Were there any other excesses of cancer?

Not that I recall.

Q In your opinion, Dr. Gaffey, is the presence

of consistency required in determining causality of

cancer?

A You mean in epidemiology studies?

Q That is right.

A Yes .

Q Can you tell me the basis for your opinion

that the presence of consistency is required?

A There are two bases: One is the logical one

that if a given substance causes a particular cancer

in one situation, it ought to cause it in another, but

more formally the International Agency for Research in

Cancer a few years ago published a list of the guide-

lines because of their concern of interpreting epi-

demiology studies.

This list of criteria for inferring

carcinogenicity from epidemiology studies is essentially

the list of the criterion I gave when you asked me what

constituted a positive study.

0 Have you concluded that PCBs are definitely
| neo |_ t_JrbcJn
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non-carcinoger. ic?

A Yes, I have.

Q Is that based on the literature that you have

revi ewed?

A It is based in particular on the mortality

studies listed in my review.

Q Are mortality studies based in large measure

on information in death certificates?

A Almost all of them are based entirely on

death certificate information.

Q Is death certificate information generally

regarded as reliable as to the cause of deatn?

A In the case of cancer, it is generally re-

garded as being more reliable than in the case of other*

conditions, such for example as heart disease. However,

the crucial question is not whether death certificate

information is reliable. 1'ne question is whether the

reliability is of the same degree as the national

statistics to which they are compared.

In other words, if one were able to get

a more reliable cause of death than a death certificate,

the data would then no longer be comparable with national

data which are themselves based on death certificates.

Q Are you aware of any incidence studies involving

' ne<? |_ l^Jrbon
———— —————————————————— —— _______-__ ____________._____ C f j ' " >r3 incr t r - r ind j Reporter ———

I!* C c ^ t k \_a SolU St^«t

O'co^o. I H i n o i t 60603

31? - 787-333?



G a f f e v - c i i e c t 1 4 7

cance r f r o m e x p o s u r e to PCBs? ^

A No .

Q Incidence as opposed to mortality studies.

A No, I am not aware of any.

Q Did the Zack study follow up people wno had

left employment?

A Yes .

Q Is it fair to state, Dr. Gaffey, that it is

your opinion with respect to the Yusho victims in

Japan that the persistence of symptoms that is-men-

tioned on Pages 4 and 5 of your paper are entirely

attributable to dibenzofurans or polychlorinated

quaterphenyls?

A Or to other contaminants that may have existed

in those PCBs.

MS. STEIN: Let me take a couple of minutes. I

dc...'t have too much more.

(Brief recess had.)

BY MS. STEIN:

Q Dr. Gaffey, who are Drs. Zack and Musch,

M-u-s-c-h?

A It's pronounced Musk.

Mrs. Judith Zack at the time this study

was written was one of my staff. Dr. Musch, then Mr.
TL I MLI nee? 1_ ^/rtxan
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Musch, was a medical student who worked for us for a

couple of Summers and assisted here in the data col-

lection for the study.

Q How many people are on your staff?

i A I have at the present time, three professionals,

one of whom is on maternity leave; two clerks and one

secretary.

0 What are the three professionals?

A Two of them are epidemiologists at the Master's

level as was Mrs. Zack. The third is a person we call

data management technician, who takes care of the

details of acquiring data from our plants when a study

has to be done.

Q Does your department do studies, only epi-

demiology studies or Monsanto plants?

A That is correct.

Q With respect to the Zack and Musch studies,

what plant was that study carried out in?

A That was carried out in the W. C. Krummrich

Plant in East St. Louis.

Q Is there any kind of comparable study being

carried out at any of the other facilities with PCBs

manufactured by Monsanto?

A No.

I neci I_. ^_^TDdn
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Q Do you know why that is?

A 1 am not sure there were any more facilities,

but I am not certain because the manufacture took place

at the time before I came to Monsanto.

Q With regard to your review of the epidemiological

literature on PCBs , did you in any way examine the quali-

fications or credentials of any of the authors? €!'

A Not in any systematic way. Some of the

authors were known to me, but no, I did not in any

systematic way examine them.

Q Who are the authors that were known to you?

A Dr. Smith, Dr. Brown. I believe there was

one other that was known to me. May I look at those

references?

Q Sure, feel free to look at the list.

A And Von; Von, Brown, Fischbein, Kimbrough --

well, she strictly speaking was not an author. She was
•*

among my references, but also Smith, Warshaw and Zack.

Q And with respect to those seven people that

you have just mentioned, were you satisfied that they

had acceptable credentials to carry out the work that

is this subject of the references?

A Yes, I am satisfied.

Q And with respect to the other authors, do you

«,T. |'!.nc..< 6C603
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have any opinion with respect to their credentials?

A Only that manj of them have academic affilia-

tion that would suggest their credentials have already

i been reviewed and to the best of my knowledge, all the
i
journals listed here are ones that are peer reviewedi

i
journaIs.

0 Have you ever had your deposition taken before,

Dr. Gaffey?

A Yes .

Q In connection with what matters?

A A suit in the matter of styrene exposure in

which Monsanto was one defendant.

Q Any other occasions that you have had your

deposition taken?

A In connection with a suit concerning a chemical

spill in Sturgeon, Missouri.

Q What was the chemical?

A It was one of the chlorophenols. I'm not

sure which.

Q Chlorophenols?

A This incident happened before I came to work

for Monsanto, so my deposition was of necessity somewhat

scanty.

Q Had you ever had your deposition taker, other

I ^*° l_ LJrtxan
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than the two tines that you have just mentioned?

A There were actually three times: In connection

with the Sturgeon spill, my deposition was i_aKen twice,

equally scanty both times.

Q Have you ever testified at trial?

A No, I have not.

Q Have you ever been qualified as an expert

witness in any judicial proceeding?

A No .

Q Have you ever given testimony regarding PCBs

before?

Strike before. . ^

A No .

MR. FEATHERSTONE: Kait a minute. Strike before,

that would include his deposition today. You are not —

MS. STEIN: Okay.

MR. FEATHERSTONE: I mean he has given testimony

regarding PCBs today.

BY MS. STEIN:

Q Okay, other than today. I thought I got it

in the depositions.

A No, I have not.

Q Dr. Gaffey, I am going to refer you to Page 19

of your paper. I will refer you to your discussion of
TL I MLI riCC1 I . l 7 T D d n
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the Brown and Jones study.

A Yes .
€1'

Q Can you tell me what the basis is for the

statement that:

"Since U.S. population rates were used

as a basis for comparison, the rectal cancer excess is

at least partly an artifact."

A The most appropriate basis for comparison for

the deaths observed in the two plants looked at by Brown

and Jones would have been the deaths of the rest of the

population in the area immediately surrounding the plant.

Brown and Jones in fact compared that

mortality to the United States as a whole. The result

of this was that in the area surrounding the plant, the

background mortality for rectal cancer was higher than

in the United States; therefore, if they used the area

around the plant, the number of expected deaths from

rectal cancer would have been higher, and since their

judgment of excess was based on the number of observed

deaths compared to the expected deaths, if they used the

local area, the number of expected deaths would have

been larger.

So the excess which was not statistically

significant in any way would have been smaller or perhaps

I keo |_. Uroon
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nonexistent.

Q On the bottom of Page 19 and the top of Page

. 20, you discuss the Be rtaz zi study and stare that:

"In spite of tne statistical significance

of the excesses from all cancers, this study must be

: considered a preliminary report, particularly since it

I shares with the other studies, a failure to agree on

| any particular pattern of mortality."

| Can you tell me what you mean there by
i
| it shares with the other studies, a failure to agree
|
i
on any particular pattern of mortality?

i
i A Yes. This is the criterion that I mentionedi

i that in order to infer carcinogenic! ty , tne results

( must be repeatable in independent studies.
!
j

Here we have a group of studies including
ii!Bertazzi, and in each case there is excess generally non-
ii
I significant, but the most important thing is every
i
j study shows an excess from a certain cause. The otneriii
I studies will show either a deficit or complete absence
i
j of death from those causes. If the studies had shown
i

i excesses from the sane causes or a group of causes

| that overlapped, one would have said that it might be
I
! reasonable to suspect carcinogenic! ty , but in fact each

: and every study neatly disagrees with each other.
| i r-Ct? \ _ (_jr5vn
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For example, the excesses found by Zack
O

ana Musch is entirely absent in Bertazzi's study.

There is a deficit of the lung cancer in the Brown

study. The excess of liver cancer found in the brown

; study is absent entirely from the Bertazzi study and

' so you see, none of these studies shows an excess in
i
common with any other study.

i
I Q Because of that lack of consistency, that

i is the basis for your conclusion that PCBs are not

carcinogenic?
i

A That is, yes, that is the basis.

1 Q Is there any other component that forms the
I

I basis for that opinion?
\
!
\ A Yes. It is really part of the issue of
i
I consistency, but it is that even if the lack of con-
i
i sistency occurs, not ouiy that there are different
i

I causes that are in excess but that the excess in one
i
\ study is different than in another; not that it is just
i
I that much of an excess. It is not that we have some-
1
1 thing approaching statistical significance, but not
|
i above the maximum number.ii
• As you go from one study to another,
I
i these numbers disappear. There is not an excess of
1
i them, so it isn't as if each study, that these almost

(TV.,; ...J 91 <. ' . ' - ..nj Pcror
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reach a significance. It is completely random in these

studies and that they find excesses is essentially the

basis of my judgment.

MS. STEIN: I don't have any other questions.

MS. OLIVER: I have no questions.

MR. FEATIIERSTONE: I have two.

CROSS EXAMINATION

BY MR. FEATIIERSTONE:

Q Dr. Gaffey, Exhibit 2 to your deposition is

an article entitled The Epidemiology of PCBs, dated

September 15, 1981.

In connection with the preparation of

that paper, did you review the articles listed in

Exhibit 3 to your deposition with the exception of

the article authored by Chase, et al.?

A Ye s .

Q Was Gaffey E'xhibi i_ No. 2 co your report and

the review of your literature that went along with it

done in preparation for litigation?

A No. As I testified earlier, it was done in

preparation for a presentation to the American Medical

Society about a year and a half ago as a result of a

request from the organizing committee of that Society's

annual meeting.

— ————————---_____._ . _ _._ .. ____..____._ .. _ r. •i.r.r i ̂ 1,_.•••..-J Reporter
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Q Were you asked to be a witness in this liti-

gation after you had completed your preparation of

your report and your review of the literature?

A It was after I had completed it and after I

had presented it.

Q Dr. Gaffey, you were asked some questions by

Ms. Stein as to whether you had an opinion about the

risk to human health to a person walking around the

area of the OMC facility in Waukegan Harbor.

In response to her question, you res-

ponded that you had no opinion?

A That's right. I have no information as to the

actual exposure of those persons.

MR. FEATHERSTONE: I have no further questions.

Ms. Stein?

MS. STEIN: Nothing.

MR. FEATHERSTONE: Signature before any notary

as we usually do.

(Witness excused.)

FURTHER DEPONENT SAYETH NOT. . .

CI?
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION

THZ UNITED STATES OF AMERICA,

Plaintiff,

vs .

OUTBOARD MARINE CORPORATION
and MONSANTO COMPANY,

Defendants.

) No. 78 C 1004

I hereby certify that I have read the

foregoing transcript of my deposition given at the

time and place aforesaid, consisting of Pages 1 to

156, inclusive, and I do again subscribe and make

oath that the same is a true, correct and complete

transcript of my deposition so given as aforesaid,

as it now appears.

William R. Gaffey

Subscribed and sworn to
before me this ______ day
of _______, A.D. 1982.

Notary Public.
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UNITED STATES OF AMERICA )
NORTHER:; DISTRICT OF ILLINOIS ;
EASTERN DIVISION ) S S :
STATE OF ILLINOIS )
COUNTY OF COOK )

[ I, Thea L. Urban, a notary public in

; and for the County of Cook and State cf Illinois, do

hereby certify that WILLIAM R. GAFFEY was by me first

| duly sworn to testify the whole truth and that the
\
\ above deposition was recorded stenographically by meI

I and was reduced to typewriting under my personal

j direction, and that the said depccition constitutes a

j true record of the testimony given by said witness.i
I further certify that the reading and

signing of said deposition was not waived by the
i
! witness and his counsel.

I further certify that I am not a

! relative or employee or attorney or counsel of any
|
! of the parties, or a relative or employee of such

attorney or counsel, or fi;,^,~ially interested directly

or indirectly in this action.

IN WITNESS WHEREOF, I have hereunto

set ny hand and affixed my seal of office at Chicago,

Illinois, this _______ day of June, A.D. 1982.

Notary Public, Cook County, Illinois.
My conn is.; i or. expires May 31, 1983.



Born:

Education:

Curriculum Vitae of

William R. Gaffey, Ph.D.

February 10, 1924, Jersey City/ New Jersey

Universi-y of California (Berkeley), 1948 A.B.
(Psychology)

University of California (Berkeley), 1955 Ph.D
(Mathematical Statistics)

Professional Positions Held:

Assistant Professor of Biostatistics,
University of California School of Public
Healtl., oerkeley, 1955-1960

Stacxstical Cc^Jultant, California State
Department Oii Public Health, 1960-1968

Chief, Bureau of Statistical Services,
California State Department of Public
Health, 1963-1969

Senior Biostatistical Consultant, Pacific
Medical Center, 1970-1971

Associate Director, Human Population
Laboratory for Epidemiologic Studies,
California State Department of Public
Health, 1971-1972

Direct?*", Health and Epidemiological Studies,
Tabershaw/Ccoper Associates, Inc., 1972-1975

Senior Epidemiologist, Stanford Research
Institute, 1976-1979

Manager, Epidemiology, Mcr.santo Company,
1979-Preser.t

DEPOSITION
EXHIBIT

Lecturer in ? 103 -.a t istics , CJ.C. School cf
Public He-.il:h, 3erkelev, 1951-1979



W. R. Gaffey, Ph.D.
Curriculum Vitae

Membership in Associations and Societies:

American Association for the Advancement of Science
American Public Health Association (Fellow)
American Statistical Association
Biometric Society
Institute of Mathematical Statistics
New York Academy of Sciences
Royal Society of Health
Society for Epidemiologic Research

Publications:

Nichois, G.W., M.D. Siperstein, W.R.Gaffey,
S. Lindsay, and I.L. Chaikoff, "Does the
ingestion of alcohol influence the develop-
ment of arteriosclerosis in fowls?" T Exper.
Med. Vol. 103 (1956) 465-475.

Gaffey, W.R., "A real inversion formula for a
class of bilateral Laplace transforms," Pac.
Jour. Math. Vol 7 (1957) 879-883.

Gaffey, W.R., "A consistent estimator of a
component of a convolution," Ann. Math. Stat.
Vol. 30 (1959) 198-205.

Chaikoff, I.L., C.W. Nichols, W.R. Gaffey, and
S. Lindsay, "The effect of dietary protein
level on the development 'of naturally occur-
ring arteriosclerosis in the chicken," Jour.
Ather. Res. Vol 1 (1961) 461-469.

Gaffey, W.R., "Report on the educational qualifi-
cations of statisticians in the health sciences,"
Amer. Jour. Pub. Hlth. Vol. 53 (1963) 88-96.

Gaffey, W.R., and W.H. Bruvold, "The subjective -
intensity of mineral taste in water," Jour. Exp.
Psych. Vol. 69 (1965) 369-374.

Steinkamp, R.C., N.L. Cohen, W.R. Gaffey, T. McKey,
G. Bron, W.E. Siri, T.W. Sargent, and E. Isaacs,
"Measures of body fat and related factors in
normal adults. II. A simple method to estimate
body fat and lean body mass." Jour. Chron. Dis.
Vol. 18 (1965) 1291-1307.

Mellinger, G.D., D.L. Sylvester, W.R. Gaffey, and
D.E. Manheimer, "A mathematical model with
applications to a s^udy of accident repeatedness
among children." Jour. Amer. Stat. Assoc. Vol. 60
(1965) 1046-1059.

11502



W. R. Gaffey, Ph.D.
Curriculum Vitae

Greenberg, A.E., J S. Thomas, T.W. Lee, and
W.R. Gaffey, "Interlaboratory comparisons in
water bacteriology," Jour. Amer. Water Works
Assoc. Vol. 59 (1967) 237-244.

Bruvold, W.H., and W.R. Gaffey, "Rated acceptability
of mineral taste in water. II. Combinatorial
effects of ions on quality and action tendency
ratings," Jour. App. Psych. Vol. 53 (1969)
317-321.

Bruvold, W.H., and W.R. Gaffey, "Evaluation ratings
of mineral taste in water,11 Percep. and Motor
Skills Vol. 28 (1969) 179-192.

Borhani, N.O., D. Slansky, W.R. Gaffey, and T. Borkman, ^^,
"Familial aggregation of blood pressure," Amer.
Jour. Epi. Vol. 89 (1969) 537-546.

Dyar, R., and W.R. Gaffey, "Current challenges to
health statisticians," Amer. Stat. Vol. 23
(1969) 19-22.

Gaffey, W.R., "Possible manifestations of worsening
environmental pollution," Proceedings, Sixth
Berkeley Symposium on Probability and Statistics,
Vol. VI. Effects of Pollution on Health, Univ.
of Calif. Press, Berkeley, 1972.

Gaffey, W.R., "Epidemiological studies in industry,"
Jour. Occup. Med. Vol. 15 (1973) 782-785.

Tabershaw, I.R., and W.R. Gaffey, "Mortality study >^
of workers in the manufacture of vinyl chloride
and its polymers," Jour. Occup. Med. Vol. 16
(1974) 509-518.

Cooper, W.C. and W.R. Gaffey, "Mortality study of
lead workers," Arhiv za Higijenu Rada I Toksikologiju
Vol. 26 (suppl.) (1975) 209-229.

Gaffey, W.R., "A critique of the standardized mortality
ratio," Jour. Occup. Med. Vol. 18 (1976) 157-160.

Gaffey, W.R., "A brief overview of occupational epi-
demiology" prepared for circulation within the
Manufacturing Chemists' Association, December,
1976. O

11503



W. R. Gaffey, Ph.D.
Curriculum Vitae

Morgan, R.W,, S.D. Kaplan, and W.R. Gaffey,
"A general mortality study of production
workers in the paint and coatings manufacturing
industry," Jour. Occup. Med. Vol. 23 (1981)
13-21.

11504



US. Enyinn.Tv:?!?:,! Tro!c :lio:) Age

The Epidemiology of PCBs

by William P. Gaffey

Monsanto Company

September 15, 1981

T. Summary i
Ii

Twenty four published and unpublished reports covering 21
I

epidemiologic studies of human exposure to PCBs were reviewed and̂ r,

evaluated. The studies showed thar high occupational exposures to

PCBs have resulted in chloracne and dermatitis. Alterations in

liver a:;c! fr.t r:.£tai?clis.- were fcur.c ir: r.-.cst ^r.udies that 3xar.;ined

these functions, but there vas no clinical illness associated with

these alterations or with level and duration of exposure to PCEs.

Studies of mortality rates in exposed populations have shewn no

pattern of cancer deaths related to PCE exposure.
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II. Introduction

This is a review and evaluation of the epidemiologic evidence

concerning the health effects of exposure to PCBs, particularly at

levels that do not ci.use acute toxic effects. A study is

considered "epidemiologic evidence" if it measures, directly or

indirectly, the differences in the risk of ill health among

populations with different exposures to PCBs.

In the past several decades there have been many clinical

studies of the effects of heavy exposures to PCBs (e.g. Von Wedel

et al [1], Schwartz [2]). Such studies are extremely useful in

identifying the kinds of effects that should be investigated.

However, they do not address the question of the risk of incurring
»

such effects, and are therefore not included in this review.

The studies reviewed here fall into three categories. First,

there are studies of accidental heavy exposures and the resulting

acute and chronic effects. In each case the study was prompted by

an outbreak of illnecs or the occurrence of a death in an exposed

population, after which the population was studied.

Second, there are studies of the relationship between

exposure to PCBs and the resulting body burden of PCBs in seruin or

adipose tissue. Strictly speaking these are not epidemiologic

studies since they do not deal with health effects. However, if a

relationship between level of exposure and body burden cannot be

verified, the interpretation of epiaemiologic studies becomes

difficult if not impossible.



The third category is studies that were done because the

populations in question were known or suspected to be exposed to

PCBs, rather than because some untoward healith outcome had been
i

observed first. \ \
Many published reports combine some or all of these types of

I

investigations. In the sections that follow, we consider first

the studies of accidental overexposure, second the studies of PCB

exposure versus body burden, and third the epidemiologic studies

of exposed populations. In the latter section the discussion will

be organized with respect to the health effects that were
investigated. These are (a) dermatologic symptoms (b)

biochemical alterations, (c) other symptoms and illnesses, (d)

carcinogenicity.



III. Accidental Heavy Exposures

Two epidemiologic studies of accidental exposure have been

reported. The first, by Meigs et al [3] in 1954, described an

outbreak of chloracne in a plant in which a process change had

introduced an unspecified PCS compound into the work environment.

Breathing zone levels of PCB were stated to be 0.1 mg/cum. Seven

of 14 exposed workers developed chloracne, but liver function

tests were normal in six of these, with some borderline

abnormalities in the seventh. The chloracne disappeared afterii
treatment, and the single borderline liver function abnormality

improved, but did not disappear after 13 months.i Improved process
j

control prevented any recurrence. I

Although the estimated PCB level must be accepted with

reservation because of the state of the art at that time, it is

.clear, that the chloracne resulted from the PCB exposure,• Given "

the lack of controls and the small rate of abnormal liver

function, it is unlikely that the PCB exposure had any connection

with the liver function findings.

The second incident is the now famous Yusho incident in 1968

which has been documented in many reports (Kuratsune et al [4],

Urabe et al [5]), in which some thousand Japanese became ill after

eating cooking oil which had been contaminated with Kanechlor 400,

a PCB compound of Japanese manufacture.
«

The most common acute symptoms observed were hyperpigmenta-

tion and acne-like lesions, discharge from the eyes, central

nervous system symptoms, and vomiting and diarrhea. There was a



dose-response relationship between the amount of oil ingested and

the proportion of persons reporting symptoms. Three years later
I

about half the patients had improved, but still had symptoms. Six

years later many patients still reported such symptoms as
i

headache, stomach pain, numbness of the extremities, joint pain
i

and respiratory symptoms [5]. • ' ;

Out of ten live births to women affected by Yusho, nine
€!t

showed hyperpigmentation and most had increased eye discharges.

These symptoms later disappeared. Although there have been

reports of premature eruption of teeth (two children out of a

series of 13) and unusually wide fontanelles and sagittal sutures

(three out of 13) it is not at all clear that these findings

represent any more than the normal variation to be expected, since

no control observations were made (Funatsu et al [6]).

In general, laboratory tests of the Yusho victims showed

elevated serum triglyceride levels, .low serum chlolesterol in':' •

serious cases, and elevated SCOT and SG?T levels in serious cases

(Higuchi [7]).

As of the end of 1977, 51 deaths among Yusho patients had

been identified [5]. The percentage of cancer deaths (35.4)

exceeded that of the prefecture in which the deaths occurred

(21.1). However, the figures do not appear to be very useful for

several reasons. First, after the original incident, the criteria

for diagnosis of Yusho had been changed, so that it is impossible

to determine the denominator which produced this number. The

completeness of ascertainment of the deaths is unknown. In

addition, no adjustment for age appeared to have been made in the



above comparison. Finally, the average elapsed time from exposure

to death was less than ten years, and cannot be calculated

precisely because the dates of death are not provided. This may

well be too short a period for cancers resulting from the exposure

to show up.

Although the Yusho incident represented a massive ingesticn

of PCBs, recent reanalysis of the cooking oil and of the estimated

intake by the patients shows that the exposure to polychlorinated

dibenzofurans (PCDFs) and polychlorinated guater-phenyls (PCQs)

was about equal to the exposure to PCBs, and current
i

determinations of PCQs in blood and other tissues of Yusho

patients have shown levels similar to that of PCBs [8]. It is
i

therefore doubtful whether any generalization can be made from
/

this incident to lower level environmental or occupational

exposures to PCBs.



IV. Environmental Levels and Body Burdens

Two studies of the relationship between ingestion of PCBs and

blood levels of FCBs have been reported (Michigan Dept. of Public

Health [9] and Kreiss et al [10]). In each case the study was

concerned with ingestion of fish known to contain relatively high

levels of PCBs. In the first, an association was found between

blood PCBs and exposure level as estimated by the amount of Lake

Michigan sport fish consumed. In the second the relationship

between blood PCBs and a complex of factors was examined in a

population in an area with high levels of environmental

contamination. Age, sex and fish consumption, in that order of

importance, were associated with blood levels of PCBs. To the

extent that fish consumption measures ingestion of PCBs, these

studies confirm that blood FCBs are a function of ingestion of

PCBs as well as of age and sex. Other associated variables were

examined in [10] but will be discussed in the following section.

A number of studies of blood PCBs and exposure to atmospheric

PCBs have been made, most of them in conjunction with studies of

health effects. The portions of the studies relevant to this

section are reviewed here.

There are three types of studies. The first compares groups

which have had different exposure levels as estimated from process CK

considerations or environmental measurements. For convenience

such a study design will be called Type X. The second, which we

will designate Type B, measures the change over time in a single

group after PCBs have been removed from the environment (or after



the group has left the environment). The third, Type C, compares"11

groups that have had different durations of exposure. Often the

same report will contain more than one type of study. For

example, an exposed group may be compared with an unexposed group

(Type A) and within the exposed group long term exposed workers

nay be compared with short term workers (Type C).

The measure of body burden has in most cases been a single

number representing, depending on the study, blood PCBs, plasma

PCBs, serum PCBs (all of which are called "blood" PCBs in this

review), or level of PCBs in adipose tissue. Analytic methods

have varied over time and among investigators. More recently

measures of body burden have sougnt to determine separately the

levels of higher chlorinated biphenyls (5 or more chlorine atoms

per molecule) and lower chlorinated biphenyls.

Table 1 lists the studies considered in this section, with

the type of design and whether or not separate determinations of

higher and lover chlorinated biphenyls were made. All of the

studies except Baker et al are occupational.

All of the Type A studies agree in showing a higher body

burden of PCBs in populations with higher environmental exposure,

except for one anomaly in Baker et al. There, persons exposed to

sludge conraining PCBs had slightly lower blood levels than the

controls, on the average. However, the sludge exposed persons and

the controls were not matched for age, which Kreiss et al showed

to be the most important factor associated with blood PCS level.

It therefore appears unequivocal that higher exposure to PCBs

means a higher body burden, all other things being equal.



The Type B studies appear at first glance to be more

equivocal (Table 2). Two studies show a decrease when exposure

ceased or decreased and two do not. However, the studies showing

no decrease remeasured their study groups within- a month or two

after exposure changed. The ones showing a decrease remeasured

after three months and one year..

The fact that Ouw et al found no decrease after two months

while Kitamura et al found over a 50 percent decrease after three

months gives rise to some uneasiness. However, in the former

study exposure was decreased but still present, while in the

lacter study PCS use had ceased. Ouw et al also suggest that

after exposures in their study plant had decreased, workers did

not wear gloves as recommended, so that the blood PCS levels may

have resulted from skin contact. .*

Table 3 shows the findings for the Type C studies other than

Maroni et al and Smith et al that is, for those that compared

duration of exposure with a single rr.eacurement of blood PCS level.

The results are not consistent. The study of Baumgarner et al

found very low levels (average 4 ppb) in exposed workers, which

may have accounted for their failure to find a relationship with

duration. On the other hand the exposed workers in Hasegawa et al

had an average level of 370 ppb and still showed no relationship

with duration.

The studies of Maroni et al and Smith et al suggest a

possible explanation. Maroni et al made separate comparisons of

high chlorinated PCBs and low chlorinated PCBs between workers

with present and past exposures. They found differences in the



low chlorinated PCDs but not in the high chlorinated compounds.

Even though their analysis did not adjust for age, it suggests

that the relationship between blood PCS levels and duration and

recency of exposure may be a function of the level of chlorination

of the PCBs. Smith et al however, in an elaborate analysis of

high and low chlorinated blood PCBs versus present and past

exposure, found no "evidence either to support or refute different

accumulation kinetics in humans for the lower and higher

chlorinated biphenyls". Nevertheless, they found a significant

correlation between current personal air PCB levels and low

chlorinated blood PCBs, but no significant correlation with high

chlorinated blood PCBs. j

In summary, body burdens of PCBs are clearly related to the

level of exposure to environmental PCBs. Observations of a

decrease in the burden of FCBs after exposure is eliminated or

decreased are not consistent. The lack of consistency may be due
*r.

to the short periods of observation of seme of the studies, cr

possibly to differences in the average chlorination of the PCEs

involved. Studies of the relationship of PCB burden to duration

of exposure again are not consistent. There is a suggestion that

this may be due to the confounding effects of age and sex, or to

differences in the metabolism of high and lew chlorinated PCBs,

with the higher PCBs being more likely to accumulate in adipose

tissue.

10



V. Epidemiologic Studies of PCBs and Health

Excluding mortality studies, there are 17 epidemiologic

studies of health effects related to PCB exposure. The accident

report of Meigs et al is included since it did not differ in

design from many of the studies that were not motivated by

accident reports.

These studies are listed in Table 4 with a summary of the

findings by major category. Five of the reports are in Japanese

[13,14,15,16,18]. The details of those studies are taken from the

NJOSH criteria document for PCBs [34].

Two of the studies, Kappanen and Kolhol and South Carolina

Department of Health and Environmental Control are not specific as

to health effects. The first of these is a comparison of groups

with different work exposures and different blood PCB levels

(74-1900 ppb in the 12 persons with the greatest exposure) in

which the authors simply state th-it all persons studied were in

good health. The second is a -study of 32 workers in a capacitor

plant, 10 of whom were exposed regularly to PCBs. The authors

state that there is "no evidence of physical harm resulting from

working with PCBs".

The remaining 15 studies in Table 4 are reviewed below with

respect to their findings in each major category of health

effects. The studies are considered in the order of their
%

publication.

Derrr.atologic effects. There are 11 studies of dermatologic

effects associated with PCB exposure. The first is Meigs et al

11



described in Section II above, who found that 7 of 14 exposed

workers got chloracne where the PCB concentration in their

breathing zones averaged 0.1 ing/cum. Hasegawa et al reported an

unstated number of cases of hyperpigmentation of the hands, and

acne-like lesions of the jaw, back and thighs in exposed workers.

The average blood PCBs in the workers was 370 ppb. However, the

authors state that skin complaints were unrelated to blood PCB

levels and appeared to be due to skin contact. Kitamura et al

reported a range of skin disorders in 10 of 13 exposed workers

with an average blood level of 820 ppb. The disorders occurred on

parts of the body not normally in direct contact with PCBs. Hara

et al reported that about 45 percent of 118 capacitor workers

complained of blackheads and other acne-like symptoms while

working with PCBs. The complaints were not related tp blood

levels of PCBs, and virtually disappeared within a year after

exposure had ceased. . •• ,-: • ;._.:, . . , . ' - . - - . • > . ~ ; . " - . . '.'•.>

Inoue et al reported cr.e case of chlcracna in an exposed

worker whose blood PCBs were in the 190-210 ppb range, but no

symptoms in the rest of a small work force whose blood PCEs ranged

from 130 to 520 ppb. The Michigan Department of Public Health
S
\reported no relationship of any Yusho symptoms to consumption of
}
Ifish with high levels of PCBs. Ouw et al reported 14 cases of

dermatitis, eye irritation or burning sensations on the skin out

of 34 exposed workers, where air levels of PCBs ranged from 0.32

to 2.22 mg/cum. The complaints appeared to occur more often in

those with higher blood PCB levels. Fischbein et al reported that

about 50 percent of 326 capacitor manufacturing workers reported a

12



history of dermatological symptoms, the most common symptom being

a rash. Those with symptoms had higher blood levels of high

chlorinated PCBs. Baker et al reported no chloracne in 18 exposed
i

workers (average blood PCBs 75.1 ppb) or 19 members of their
i

families (average blood PCBs 33.6 ppb). Maroni et al reported 10

cases of dermatitis (5 diagnosed as active or past chloracne) out

of 80 exposed workers. The average blood PCB level in the study

was 342 ppb. Smith et al found no chloracne in a study population

of 324 exposed workers in capacitor manufacturing and transformer

repair, whose average blood PCBs ranged from 38 to 546 ppb.
5I>However, th^^0 was a sionificant association of skin rash or

dermatitis with blood levels of high chlorinated PCBs.

Interpretation of this mass of data is complicated by the

difficulty of diagnosing chloracne, the uncertainties of blood PCB

determinations, and the changing technology for making such

j determinations. Nevertheless, the data suggest strongly that when

PCB blocd levels exceed c.bout 150-20C ppb chloracne can occur.

However, most studies have shown that' the occurrence of chloracne

is not further associated witn bleed PCB levels. This suggests

that (a) personal idiosyncratic factors may be involved and/or (b)

that the high blood levels are an indicator of the existence of

environmental contamination which actually produces chloracne by

skin contact.

The reports of dermatitis other than chloracne suffer from an

additional complication. According to the National Health Survey,

about one-third of all Americans of working age have at least one

current skin condition serious enough to warrant evaluation by a

13



physician [25]. Clearly, substantially more than one-third must

have either a current condition or a history of such a condition

in the past. The prevalence figures reported by Haroni et al and

Fischbein et al are therefore not in themselves remarkable, but

the agreement of Fischbein et al and Smith et al on the

relationship between dermatitis and high chlorinated blood PCBs

suggests that this association may be real. .

Liver Function. Nine studies examined liver function. Meigs

et al found one borderline abnormal liver function in 14 exposed

workers. Hasegawa et al found mild disturbances in exposed
i

workers (increased SCOT, SO^T, SAP, decreased serum c^'linester-

ase) which they did not consider to be clinically significant.

Ouw et al, Kitamura et al, Fischbein et al and Baker et al (a

non-occupational study) found no abnormalities associated with

exposure, except that Ouw et al found a high BSP retention in 4

out of 7 workers with blood levels above 500 ppb. ' •

Maroni et al found 16 cut of £0 workers wiuh abnormalities in

GGT, OCT and transaminases. Their blood PCS levels were higher <«b

than those in the workers with normal liver function. Kreiss

et al (non-occupational study) found no relation between li\rer

function and blood PCBs when age and alcohol consumption were

taken into account. Smith et al found elevated SCOT and GGT

levels in persons with higher blood PCB levels.

In summary, 5 studies of the 9 found some mild liver function
*

abnormalities, none of which were associated with any measurable

adverse health effects. The two ncn-occupational studies, Baker

et al and Kreiss et al, found no abnormalities associated with

14



blood PCB level. Fischbein et al, in their study of capacitor

manufacturing workers, noted that "there was a paucity of abnormal

results in the biochemical studies". j

Fat Metabolism. Six studies considered fat metabolism. One,

Bumgarner et al, found no relationship between blood cholesterol

and blood PCBs. One of the remaining 5, Kasegawa et al, found a

decrease in cholesterol, glycerides, phospholipids and

beta-lipoprotein in exposed workers. Of the remaining 4, Hara

et al, Baker et al (non-occupational study), and Smith et al found

increased triglyeride levels with increased blood PCBs. Kreiss

et al found no association of triglycerides and blood PCBs when

cholesterol level was taken into account. Smith et al and Kreiss

et al also present contradictory findings with respect to HDL

cholesterol levels; the former found an inverse relationship of

HDL to blood PCBs; the latter found no relationship, but found a

i positive association between total cholesterol and blood PCBs.

Host studies, including one non-occupational study (Baker

et al) have associated increased tryglycerides with PCB exposure.

The data on cholesterol are noc consistent; an increase, a

decrease and no change were found_(one study each). HDL

cholesterol either decreased or was unchanged (one study each).

Even if PCB exposure has some effect on fat metabolism, it appears

to be without any apparent clinical significance.

Blood and Blood Pressure. There are five studies of blood

chemistry; Bumgarner et al, Kitamura et al, Fischbein et ai, Baker"''

et al, and Maroni et al. None of 1_nem report any relationship of

blood chemistry to PCB levels.

15



Bumgarner et al and Kreiss et al measured blood pressure in

exposed persons. Bumgarner et al found no association with PCEs,

but Kreiss et al found a statistically significant association

between diastolic blood pressure and blood PCBs. Since there was

no control group and since Kreiss et al are the only investigators

to report this finding, its significance is not clear at this

time.

Symptoms, Illness and Other Conditions. Six studies investi-

gated reported symptoms in persons exposed to PCBs. Two of them

reported allegedly increased svmptoms of various kinds. Fischbein

et al reported a history of gastrointestinal symptoms in 18

percent of 326 capacitor manufacturing workers, a prevalence of

from 3.0 to 15.2 percent of various musculoskeletal symptoms, and

a prevalence of fr^r -1.8 to 27.8 of various neurological- symptoms.

These were, however, unrelated to duration of employment or to

level of blood PCBs. Maroni et al reported 8 cases of

gastrointestinal cor.plaints in 80 exposed workers, with no

indication of whether there was a relationship to duration of

employment. They also reported two bleeding haemar.gicmas and one

case of chronic myelocytic leukemia. These findings do not appear

to have any significance, since they apparently are unrelated to

the circumstances of exposure, and since the following 4 studies

reported no symptoms related to PCBs.

The Michigan Department of Public Health compared a group of

persons who ^or.turned sport fish contaminated with PCBs to a group

of unexposed controls. The incidence of 18 conditions, many of

them the ones reported for Yusho disease, was measured in the two

16



groups. There were no health conditions that could be correlated

with blood PCB levels or fish consumption. Baker et al reported

•that none of the following conditions were associated with blood

PCB levels in a community study; fever, weight loss, anorexia,

fatigue, headache, eye irritation, cough, shortness of breath,

nausea, vomiting, diarrhea, abdominal -pain, arthralgia, and

persistent skin rash. The community study of Kreiss et al

reported the same thing for prevalence of illness or weight loss

in the preceding year, use of medication, use of medical care,

history of heart disease, and percentage of pregnancies ending in

miscarriage, stillbirth or infant death. Finally, Smith et al

reported an increased prevalence of general malaise and possibly

altered peripheral sensation with increased blood PCB levels among

occupationally exposed workers, but found no clinical

abnormalities on physical examination.

The weight of evidence, as Smith et al conclude, is that no

studies to date "have shown that occupational exposure to ?CEs is

associated with any adverse health outcome, to-be distinguished

from demonstrable subclinical biochemical alterations11.

Two studies considered other conditions in persons exposed to

PCBs. Warshaw et al reported decreased vital capacity in

capacitor manufacturing workers. However, the pulmonary function

values in the study population, most of whom were current or

ex-smokers, were evaluated in comparison with a standard

population of non-smoker3, so that the effect of smoking as a

confounder was not allowed for.
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Alvares et al reported that in 5 workers occupationally

exposed to PCBs, the rate of drug metabolism was significantly

higher than in a group of centre Is matched for age, sex, and

smoking and drinking habits.

There appear to be no significant clinical effects associated

with the occupational or environmental exposures studied in these

reports.

Carcinogenicity. It is generally agreed that epidemiologic

evidence for carcinogenicity should fulfill certain requirements

in order to be acceptable. These requirements deal, with the study

design, the logic of the observed pattern, and the repeatibility

of the results. Table 5 lists these requirements as given by Doll

[28].

There are four studies directed solely or primarily to the

question of the carcinogenicity of PCBs. Table 6 lists the

studies and their findings. They are reviewed here keeping in

mind Doll's requirements.

• The most obvious feature of Table 6 is that no study agrees

with any other. That is, the requirement of repeatibility is not

met.

The first study, by Bahn et al, observed three melanomas in a

group of 92 research and development and refinery workers. These

workers had an unknown exposure to other possible carcinogens, so

that there could have been confounding. In any case the study was

withdrawn for revision in the definition of the exposed

population, and has not yet been released [34].
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Zack and Musch studied 89 workers exposed for at least six

months between 1945 and 1965 inclusive. There were no deaths from

cancer of the liver or cirrhosis. The excess in respiratory

cancer was based on four deaths and was not statistically

significant. As with Eahn et al there was confounding because of

other chemical exposure at the plant and, in this case, possibly

cigarette smoking.

Brown and Jones studied 2,567 workers in a capacitor plant.

About half the cohort had a latency period of 20 years or more.

Although there was an excess of liver cancer deaths, it was

inversely related to duration and latency of exposure, which does

not support an occupational explanation. There was also an excess

of rectal cancer. However, the two plants studied are located in

an area whose mortality from rectal cancer is greater than the

U.S. average [35]. Since U.S. population rates were used as a

basis for comparison, the rectal cancer excess is at least partly

an artifact.

Bertazzi et al studied 1,310 workers with at least six months

employment in capacitor manufacturing between 1946 and. 1970.

Although excess digestive cancer was observed, there were no liver

cancer deaths. The total number of deaths was small (27) and the

excess cancer observed was based on two or three deaths for each

of the two major sites involved. There is no indication of the

duration or latency of exposure for the cancer deaths. The

authors state that there were no other major exposures at the

plant, and propose to continue the study with a larger cohort. In

spite cf the statistical significance of the excesses from all
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cancers, this study .ust be considered a preliminary report.

agree on any particular pattern of mortality.

The existino. mortality studies of occupational exposure do

not .now the a9ree,ent that would l«.d one to infer an excess r.sK

of cancer. Much of the conflicting finding, can be attributed to

^e possible effect of confoundin, exposures, and to the "no.se

level,, of sporadic excesses uhich uould be expected in the absence

of any occupational hazard.
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VI. Summary and Conclusions

The epidemiologic studies cf exposure to PCBs show that the
i

body burden in exposed persons, whether the exposure is by
i

ingestion, inhalation or skin contact, is [related to the

environmental levels and distribution o.f PCS.. The relation of

body burden to duration of exposure is less clear, and appears to

differ depending on the degree of chlorination of the PCBs.

Nevertheless, the evidence is clear that.higher exposures mean

higher blood PCB levels, and that persons with occupational

exposures have blood ^CB lewis that may be an order of magnitude

greater than that of environmentally (that is, non-occupationally)

exposed persons.

Occupational exposure to PCBs at high levels has been

associated with the occurrence of chloracne, but the relationship

is not straightforward, suggesting that the actual risk of .
i ' • • - . ' • • • - • ; ' ' " . ' • . • •
1 chloracne is also a function of individual susceptibility and

personal work habits,. as well as possible exposure to other

contaminants.

Dermatologic problems other than chloracne are associated

with occupational exposure, and may be related to exposure to high

chlorinated PCEs.

Alterations of liver function and fat metabolism associated

with PCB exposure have been observed in several studies, but are

characterized by investigators as mild and of no clinical

significance.
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The one fact on which all occupational studies of health

effects agree is that there has been no clinical illness

associated with PCB exposure other than dermatitis. Studies of

non-occupationally exposed populations have found neither

dermatitis nor other clinical evidence of 'exposure-related
ii

effects, with the excepcion of a single study' which suggests that

diastolic blood pressure may be related to blood level of PCBs.

Mortality studies concerned primarily with cancer present *.

problems of interpretation due to the small sample size of some of

the studies, and to the confounding effect of other exposures.

However, they do exhibit a pattern, which is that none of the

studies agree on the cancer sites at which an excess mortality was

found, and the excesses that were found are in general not

statistically significant. One must conclude that the findings of

the mortality studies reflect a sporadic pattern of excess

mortality an different sites which is not consistent with a

^carcinogenic effect of PCBS. In addition, where an examination of

duration and latency of exposure was possible, no association with

these variables was found [32].

Taken as a whole, the epidemiologic studies find that high

occupational exposures to PCEs may cause dermatitis of various

kinds, but that there are no other clinically observable effects,

including the occurrence of cancer.
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Table 1

di_
Studies of Environmental Levels and Body Burden

of PCBs by Type of Bcdy Burden Measure

Study Study Type* High & Low Adipose PCBs
Chlorinated

PCBs

Baker, E et al [11] A No .No

Bumgarner, JE et al [12] C No No

Hara, I et al [13,14] B,C No No

Hasegawa, H et al [15] A,B,C No No

Ihoue, Y et al [16] A,C No No

Karppanen, E, Kolho, L [17] A No Yes

Kitamura, M et al [18] B No No

Maroni, M et al [191 A,C Yes • No

Ouw, HK et al [20] A,B Yes No

Smith, AB et al [21] . . A,C ; Yes : No

* A = comparisons of groups with different exposure levels

B = evaluation of results of decreasing or removing exposure

C = comparisons of groups with different durations of exposure.



Taoie

Studies of Environmental Levels and Body Burden

of PCBs by Type of Body Burden Measure

Study Type* High & Low Adipose TOST
ChlorinatedStudy

PCBs

Jaker, E et al [11] .A .. . No . ... No

iumgarner, JE et al [12] C No No

3araf I et al [13,14] B,C No No

Basegawa, H et al [15] A,B,C No ' No

Ihc , Y et al [16] A,C No No

Karppanen, E, Kolho, L [17] A No Yes

Kitamura, M et al [18] B No No

Maroni, M et al [19] A,C Yes • No

Ouw, HK et al [20] . A,B . Yes No

Smith, AB et al [21]

* A = comparisons of groups with different exposure levels

B = evaluation of results of decreasing or removing exposure

C = comparisons of groups with different durations of exposure,

F



Table 2

Studies of Blood PCB 'Levels Before and After Exposure

Levels Changed, and Interval from Exposure

Change to Remeasurement

Study Exposure'
Change

Interval to Decrease in Blood
Remeasurement PCB Level

Hara et al [13,14] Ceased

Hasegawa et al [15] Ceased

Kitamura et al [18] Ceased

1 year

1 month

3 months

None

>50%

Ouw et al [20] Decreased 2 months None



Table 3

Studies of PC5 Levels by Duration of Exposure

Study Relationship of Blood PCS to

Duration of
Exposure Age Race

Bumgarner et al [12] No No No

Kara et al [13,14] Yes

Hasegawa et al [15] No

Inoue et al [16] Yes



Table 4

PCB Epidemiology Studies (other than mortality) and Summary of Findings*

Alvares et al [27]
Baker et al [11]
Burngarner et al [12]
Fischbein et al [23]
Hara et al [13,14]
Hasegawa et al [15]
Inoue et al [16]
Kaippanen, Kolho [17]
Kitamura et al [18]
Kreiss et al [10]
laroni et al [24]
Meigs et al [3]
Michigan Dept of Public Health. [9]
Ouw et al [20]
Smith et al [21]
South Carolina Dept. of Health and

Environmental Control [22]
Warshaw et al [26]

Dermatologic Physiological Symptoms
Findings Parameters and Illness

N

Y
Y
Y
Y

Y
Y
N
Y
N

Y
Y
N
Y
Y
Y

N
Y
Y
Y

N
Y

N

N
Y

N

Other

N

N

N
Y

* Y = Findings associated with exposure •
N = No findings associated with exposure
No entry = No data presented



Table 5

REQUIREMENTS FOR ESTABLISHING CARCINOGENICITY

FROM EPIDEMIOLOGICAL EVIDENCE

• Positive associations in groups of individuals with known

exposure (case-control or cohort studies).

• That are not explained by bias in recording or detection.

• That are not explained by confounding.

• That are not explained by chance.

• That vary appropriately with dose.

• .That vary appropriately with period of exposure.

* That are observed repeatedly in different circumstances.



Tablr 6

Inconsistencies in Studies of Cancer in

PCB Exposed Population:;, with Findings

Study No. Studied Findings

Bahn et al [29,30]

Zack, Musch [31]

Brown, Jones [32]

Bertazzi et al [33]

92

89

2,567

1,310

Melanoma**

Lung

Liver
Rectum

Digestive*
Lymphatic and
hematopoietic

* Significant at 5 percent level

** Significant at 1 percent level
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and
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ADMISSION TO PLAINTIFF UNITED STATES, a true copy of
which is attached hereto and served upon you.

This 17th day of June, 1982.

______
Fred H. Bartlit, Jr.
James H. Schink
Eruca A. Featherstone

KIRKLAND & ELLIS
200 East Randolph Drive
Chicago, Illinois 60601
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS

EASTERN DIVISION

UNITED STATES OF AMERICA,

Plaintiff,

v.

OUTBOARD MARINE CORPORATION,

Defendant, Third-Party
Plaintiff, and Cross-
Claim Defendant,

and

MONSANTO COMPANY,

Defendant, Third-Party
Defendant, and Cross-
Claim Plaintiff.

Civil Action No. 78 C 1004

Honorable Susan Getzendanner

DEFENDANT MONSANTO COMPANY'S THIRD SET OF
REQUESTS FOR ADMISSION TO PLAINTIFF UNITED STATES

In accordance with Rule 36 of the Federal Rules of

Civil Procedure, defendant Monsanto Company requests that

plaintiff United States make the following admissions:

REQUESTS TO ADMIT

1. On October 28-29, 1981, the deposition of Dr.

Wayland R. Swain was taken in Chicago, Illinois. Dr. Swain

testified under oath.



-2-

2. At the time of hie deposition, Dr. Swain was

employed as chief of the United States EPA's Large Lakes

Research Laboratory at Grosse lie, Michigan. Dr. Swain

was familiar with research regarding PCB levels in fish

and human health effects of PCBs.

3. At his deposition, Dr. Swain was asked these

questions and made these admissions (pp. 206-207):
nQ All right. Assuming first that the fish

immediately outside of Waukegan Harbor have no
different PCB levels than fish caught elsewhere
in Lake Michigan —

A All right.

Q From that you have offered the opinion that
those fish immediately oucside of Waukegan
Harbor spend little if any time in the waters
of Waukegan Harbor.

Q Isn't that right, Doctor?

A No. In contact with the materials from the
Harbor.

Q Why don't you give me the complete answer
because you gave me a fragment of an answer
and I don't understand what you mean.

A All right.

Fish to which you have reference did not
spend or would not have spent time apparently
in contact with the materials, PCB materials
from Waukegan Harbor, either through the food
chain or the water column uptake."

4. At his deposition, Dr. Swain was asked these

questions and made these admissions (pp. 218-220):



-3-

"Q Dr. Swain, are you aware that PCS levels in
Lake Michigan fish have declined substantially
in recent years?

A There is evidence that "iicates there has
been a decline, yes.

Q Do you consider it a significant decline?

A Yes.

Q What is your explanation for the decline in
PCS levels in Lake Michigan fish?

A My expectation would be that it was a function
of the amount of loading to the Lake as a whole.

By that do you mean that the PCB inputs into
Lake Michigan have decreased and thus the PCB
levels in the fish have decreased?

Yes.

Do you also attribute the decline in the PCB
levels in Lake Michigan fish to the fact that
PCBs have been buried in the sediments of Lake
Michigan and have theretore dropped out of the
food chain, if you will?

That is one of the lost terms for the ecosystem
as a whole. It is a normally functioning pro-
cess within a body of water so that does con-
stitute a removal process, yes.

On the basis of your review of information and
the literature, Doctor, do you consider that
burial of PCBs in the sediments of Lake Michigan
and thus their removal from the food chain to be
a substantial loss of PCBs from the system?

Yes, it appears to be a principal loss mechanism.

Q Do you have any reason to believe that the de-
clines in the PCB levels in Lake Michigan fish
that have been demonstrated in the last few years
will not continue in the future?
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A Barring unusual consequences or unforeseen con-
sequences, I have no reason to believe they will
not continue to decline."

5. At his deposition, Dr. Swain was asked this

question and made this admission (p. 256):

"Q On the basis of what you know today and what
you have medical confidence in, do you agree
with this statement:

'The fact remains that after more
than 30 years of widespread environmental
exposure to PCBs, we have no documented
case histories of human injury or poisoning
due to chronic trace exposure to these
chemicals'^

A Within the context of the question as you framed
it, I would have to be forced to agree with the
statement."

DATED: June 17, 1982

Fred H. Bartlit, Jr.
James H. Schink
Bruce A. Featherstone

KIRKLAND & ELLIS
200 East Randolph Drive
Chicago, Illinois 60601
(312) 861-3260

Attorneys for MONSANTO COMPANY
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